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XA —ART Java HEREVMLFHERIZEARIIE

GPERERERITRE, XA S AT EREIRRS AR BT, BWforlE. e
L CRINKZAARFEHR, RAETENP IR A RER M RE R IE BB,

BB EARMER? LR ERE S EARMIEE & X — Uik AR, (HRMEEHE
- HER AR DAEIR B R IR RNX — m. IR RE B, X ATRER R AR TP 2 HZ A U4k
HARGTE “ER" FIBEXIE.

L ER EARMES RE R, AR, TRAMIE Lt EmiRfne e
M. HEBE, MR AR SEAT R, Blanxt THEES-tme, (88T @
—FhBEiL. S, REHREE TR TERERZR, MXZARELETHRER
iR, FERILLRAEBLRY EE.

ABHOME LA T =F PLRAER, fAERRMIANEE. HBAR, X&Emil
A7 By FARFHRIOELRE, A B T-URBCh — & IEFBHY Java PERBTACE ARG . 44504 B) TR
RABEAR Java F 5 HERERI & AT 1A

ABW RN EES B AR, HhZAmf* Java BHML (Java Virtual Machine, JVM)
E S PR SEAT IO, BN AnfaEat TVM [ RC B Sk SRR e i & R RE 4R R, TVM MERETH
Pei i B schr B S5 C+ R RESn il it Ml k4% 2%, LA PHP F3R 7E php.ini
P RRE 2 B B AR R, (Bx TIPSR E A Kb iE S 2% Java FF RE K
Ui, AT BRI AN A4 Ak,

HRE PR Java ‘SRR, TR, AT 4 BEE Java 1B (fHlangfe
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IVM B S PEREMR AR E EBUR TIRMARE, i Java P& RIMEREN € £ 76 B2 KRS
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FOVR UL BN AR A AR ALk i MERE R U TR0 SR G % TVM P RE R AE
FIME, RN AL O MBI B IEM, XFXoRA AR, TR
Java #156 TAEM N HRRIZEE RAS/E JVM 4728, AR ANl i (A RESR THIERE. X%
A AnAR & HEERRELL IR TAEE R ZARTE.

1.1 #k

BB 52 TR TNIK Java B ARE 5k, B EAE Java S AWK bR FEPE.
i AR B, TRATTRTUL T MR IEAEMLA 20, BTLASE 3 B A48 T % Java
PR —%T A,
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(% 10 %), JPA F1JDBC (%5 11 ), LK —2&if FIfY Java SE API 75 (55 12 %),

Wi A ZIH TABSFANRERARE, A H TRBX PRS2 X5 HE .

1.2 EEREAE

A 453 T Oracle HotSpot JVM #{l Java Standard Edition (Java SE) 7 118, 7E% #fi kit 2 i,
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XAYFREREAMR BT S, Java 7 &N REFIRLE A, BA Java 7 5IA T KEAIPERE
PRI AE . o B R EARFRY Gl BIRIKEE (GC) Bk (EBMRAM Java W& T
Gl MIRIERR, 1HE % Java Tud, Gl A EHIE ] T4 =38L) , Java 7 W45 2 SHEREM
Fe MRS SR, WTLALEIRA TS 15 40 T ff Java N FIIZEE . Java 8 FREEFDG, EGR
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Java o JIVM AR R FF iR &), (TR AL Java FF X #9AART WA AR B« http://openjdk.
javanet, BFRARTATHA LT A, WTUM LR R LT THREAL, Kb+ 05
HABZEK AR LT RIS Java,

Oracle ¥4 A L& & Java, T LB I KGR KM, €A TR EFRKRALY Java-F
&, 28T —XFRRTHERA G4FE, LK IVM FAitF it Xe— A48
& Java X712 % % (Java Flight Recorder, JFR, £ X 3.4.1 7).,

MR AR ANBLEA, AP A 69 A EARE R T F IR IR ) Java,

AR DA AR A & A RE S Java I &ARR, HABAS B BE Ik AN R
g, ALt brE L IL ik, FIA R IVM SRR — A~ s 2 A BRI R 2%, (B~ it
Jo7 i B R b GC SGBL, IR RERDE = A ER . FTUAAR BT HIRES &R T A
Java SLBL, (HE AR EPREREIEH T Oracle #4x#E (HT HotSpot #J) JVM,

R AR HotSpot JVM B EEE, i R ILEIMNMEER MR Z B TRES R AT, &
5 Hik 3% Java 7 (ELF] 7ud40) FlJava 8 ((NEARRA), A& E S REA A L&
A, LAERIRRA (fFil4n, REAR 7u60) wlRESHHXSels B rsks), BEERAEEIFER
AT,

M API BEfiRA, A IVM LB Z I3RS, BIE%EE 21 Oracle HotSpot Java
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.4t (Ergonomics),
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Java 8 A HRALATRZIB# 5 A “Client” #o “Server”., X BAKEHIEEH T
& (ALEA4FE) LHBIAIVM B3 B4mE, M2 7T NG ARRE, #4e,
MBEANAET FEHEANERKER (ALESH),
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kA EASE EXRE,

1.3 ZERYHERERRK

AFEFEET LA ESRFIH IVM 1 Java E4 APL, IHBRFSTEES, BB TXH
R, AT ZIMERFEFELmPERE, B el BN AR S HE, BEAENA R
Java, FRUAARSIEATHE. JVM Fl Java & H9PERE HUE @ e /b Ay —/Ni 4y .

AP S HIMNERER, XERFNEEEALT Java BIHEREAR, A B4+ Java
ARG 5 pTARX LE R FAR AN TS, (HIXLe R 2 RO 2 TABIHEMTEH

1.3.1 ®BEEFHEZX

Java I iF LM A RE R EZR vT LARZ i B2 B A9 MR, R A N R #B&AH — 40y
-XX:+RunReallyFast i aTFrit.

FMR AL, AR T e RS 4 S. Bilan, anFrerEoEenm b5 4 i it
AILE, IVM BT LAMEL S D R, ERAER, BITIERREIR Ao A Nk,
B RIEHE A THR B EcE, WHATDEEA T, (E56E H B R
HashMap fJhlu A —HEHR .

TEEERER, FikeOMBMEESZET.

1.3.2 ®REEDHKE

AEANSRIDEDER, FLEARE, CAENERIDEBHEX, [EAEER, KREKEHR
Mk (SEESRFIAMNETRE), REER, ROMEHETERE SR, AP
A EEE @ TS M AR RO PG T R RIS

WAEH MR M, AL BE SR A G, FHREERORF, DEFsfrEk
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bRk %, SFEREREF R FTRE SR AR Al kel dc , SRR TSR Rk %, SRR T 1t

4 | ¥\
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%, BFRAFER AR A EHATRIRDEE S, HLES MRS AR, i
PATHIREDEE %, FEBR RIS (A R

ToEE RS
HARAA (FedABLk) 69R, FTA KR 69 HREAA WA B, B S R A8 K
o Ak, {2 TR K ERBHAEA QEITERTARE L, HALFHLLA
NS 200 BECE
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F9? A VART-E 2k Mac Quadra 950, {2%¢ £ ikiE4T Mac OS X (4o R AZX AT, ©#H
HMacOS 7.5 %% %4 %), MBI #5EK EFA, Firefox 23.0 k Firefox 22.0 te, 2%
MZ ] ey A Z AR, BA 4 tab R I, B F RahFese 24549 Firefox &2 A7
#) Mosaic 3% X, {2 Mosaic A& AR & 2 3% K K HTML X # #)1i% & It Firefox 23.0
50%.

% /X, Mosaic U-F AT BT A3E LR KERGURL, I RKTHi e
Mosaic ¥4 £ &6 &, —B AW, HARAEANDRAZE, KoL THIAL,
B ATAF R B, MEAREAL TAZIF B % & B 5, e B ANE KX T, ARALEE
BAF LI HF, ZREFHAELGF, RAN RN L Z A ERA B 6,

RN FRR: ARG RfHELORY (AT E5FES), 2524
AAEKR, AR,

BACXBEA RO E” B, FRNRSEHE, FEMTR/NIThEE, ERREA
KAl ERE (RrRRA M RIZSh R R) . B3 T B YA IF & A SRR
BRIRRIE, SSRIMEIMERETR TR T LA E 2 M. TIRE A Mo X E & HBUxAE
Ffif 5, MM RFERCE THRT 10%, REJLREHEOERZE, HRENimattm
BB — N AR . RIDEFERHFEIL. ¥ Fixseifr, #rmee
MR AT AR AR K AR DL IR R, PERR IR /N /T DAME IE = RO MERE TR0, EL 5 ] £
8, DB E, SEREHELAEE.

BIFARAEBWAE A ZEA 7= 5 I Rt e BT (RS, TR B AR SRR & R /T B,
(BPRER/ DA, AT BESE BI28HE

1.3.3 ZFZE#HETEMNL

‘TR —RANE R EEA KA, FEANREHRELER: RA LT AREm
ERDAOMREE £ EE, HIRATREMREEES, SBAFHER “TRA1A MZHE A& E
AFESRAEA L/ NI RE S | ot B2 i R I A OARTE” .

XA AEE AR, BRERMIZAEEEN. B, 5imE mmrRn, xEA ik’
FLOZERAR A BRI T HE BRI+, (BRI T E A MERE, IRLEEIER
AL BT B BILLG , ZRIMERE D Hr R X Se i WA B KU 25 IR A 1647 o




ifiix AR RO, FEASRLAR B AR L 2 Sl X EREA A OIS &5 4 . AT 1URD,
AR BIRR R B, ERERGRRR A, Rk B I R RE SE ATV AR .

TERFPRERE b, ALYM Java JF & N BIHBREMAFHE SIS BX 8 (X2 — A BE, BLRIfh
TIAFAH Al TIREZAR) . BELTD.

log.log(Level.FINE, "I am here, and the value of X is"
+ caleX() + " and Y 1s " + calcY());

A& T AT ST T i, DHDBRAR FE SRR, BT o fs
BIALICTE AP, MRAHTE SR, IRt LB calex() il calev(), A%
Yoty Java PR A A TR INHUBEGUXFI Sk, #7% IDE (fi4n NetBeans) £{EFCHY k4TH:
ORI E s, (RTIE A0 TR, NetBeans 2765 H BRI HTHIZ, MAE
K B B 5 R )

RIXFERY B SRS 2 AT

if (log.islLoggable(Level.FINE)) {
log.log(Level.FINE,
"I am here, and the value of X is {} and Y is {}",
new Object[]{calcX(), calcY()});
}

Bk A T HEThRE, WL AT AR G A ek (B R AL FR, A&1EE
PERE, (E{E AR SEI0NT) AT, o860 75 i B R R A AL

XAREE RIS (DR TIENT 5 1%, SEORIIIDMLL, BAK 2B LIE. 4, &RILE
RFEELRILTHE, 2112, FPdXARARTRIZE R I, TRy
RPTAERERE . (EVRBIE A S ARG, 1§ AN 22 A PRI 25 A e 01 2k

ABHRITESFRHAME]F, BN 9 FiHE T AL Vector R et fT IR AITERE.

1.3.4 Hfl: BIEERATRE MR

AR VR IF R B RS IE AT A8 MR U AY Java B2, PERERE (JL°F) RS0 HA B4
o, —HIEITIOMBEIE (Flandi ), X miE s R B T, EomARRE
W, tbanJava BE B ARRS 8. fuddiss . SEEMES SLE B RS, Java MRS
AP RE R AT RE R H A AR/ NI 4

ABIER R ARG RIMERE. M TRE RS, BRANTERRELT ks RGN A
Fikisy Hritfe. CPU fE#, VO R, REEAN M RAMLAMEFI S, RAFI
i, FA 1A BEHIE B MA AL T8 TR, S TRRAEMAKRMF TR, A
R HIF LA T HALAR RERH Java, [RAERCELTER T 247, I EHAWTHRIZITHEEH Java
AR PERET 20




AR JVM F bug FitaE el
S VLSRR MR 2 ), A2 B AT IR AEATR AT A2 51 AL bk A AL,

BELBE L AP, FPEARENBAGELRRS B, ® XL KEEE
MR A & LR E) EAAAARAK, TREMRELFBAHDRN (FALTF—HBL), FK
R RIR % 35 P P AT T 6 = A P AL 6938 o,

B—HRZ )G, WEAKE, M ERLE ARG EREEAFM, BIRTEGR
B AR KRR, B> H < A& KL B ——Apache IMeter——7 R 14k RiE &
BB, EREANAARRGEINAT, FRANHALIRE, CHALEHENFIIK, &
12 4% %)) B BT E] 90% 693k K (IR ARABZEE, HALE2F),

HRELRNARYL, COETRGATRATIRMERSA, FAEFINENLZEL
FEAARHEANGHRY @BFRIVMFAEM), EBARASEETTHE—A
=T e, o AP & 4,

BT, NEBIWND oM. WRERERRS ($En: HRENiE), BatiREA
OLAL T () B8 R i) Java B2, #RTCBD TRk VERE, Kb b wTREE R . 1EA— Bt
Wi, RGENBAEMEA, RGEVERER SRS, AR E S T Java S EREEARL, XA
SHINC L BAVBRE R A, BARMERESCRR RS T, SEEVAER, WRESHH
BREGE, BIACHARLIZSGE JVM,

WMAGFEA A RN FBEAN RREVERERR, XTSI RTBIRE. CPU #
R PR S5 SR, ok 2 A RRERROCL2 AR FHFNE, TATF2
Hoftb3 i, halhd xRN, 5 9 TR T— M & IVM 9k il

1.3.5 ERHEWL

AP A EREREREFERE, Amm BORE” SR, IR E 2SI, HE L
IR GIS mA R FIEFAZRIERIE A,

BATATEAMEA T JL 75 1 e ik s 2% S

o EBYVERE AT RIS, T AU MERE S b ke AR, SRMTEER, XHARE
& REERR RN TS (B2 3 ),

o IS RUH0 TR NSRRI R . PR IR] 81 i A REAY IR B RLIZ A B 2 55 ke . Bt
PO LEALAF BC B E AT RES I AMERERIEE, miblLa% A& LL IVM iR 1E RSN bug HA S 5|
APERERL, Baikiy bug BSSARAE, (HRRIZA0E AT RES Rt RS R B 8 e 0 &+
B, i SFEMEH Fd o 55 Sk T Bk bug B A G, AR — EokakBkE]
XFPARKFTRERIS 5.

o R ECE RIS S B RS, UMEREEEAKWBRF AG], HrelLAdE bt
BRI BRRETFIRED 10% H 1%, H 10% MIREEES LB P, AR
Tk B EIRETEEAE/ A 1%, BARELET,
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1.4 NG

Java 7 fll Java 8 SIA T RKEFFFEF T H, (E1F Java M HREEREE A S RIEA R, A5
BT IR R an Al A SO F AT A ) TVM Rk, B ERFaneiii.,

AdiFILtE, RO T, JVM RS 8RN — /M. IRTEERS Java FRTERISRSEME
TTREARGIEN, BREMAMEGEfT RN EZEMEALE T IVM, A #ikrtkie
IHARABHIREE S, ABRIZERNCLHOTFMIRA, e Java 4104 &
ARG E M.

BAh, IVM 5 RGEHAE o I B ERERV LR E R, TREAHRH (Bilanllhk

X {EH JIDBC), EA R E (Flantfbi TR AN, XEMHSAR R
SR & FPAME SN ) . A A B TRevix detfe e,
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R2E

HREMR 7 &

AR THEREMIAAY 4 TR, X SRR fRLkia Vi denl, ik 1 YERE TRFHEM
BT

S SRR AR RIVE R BRI T — A Bl R, A m ot el TRERET 4R

2.1 EN1: WiXESENHAH

VRN , R IZAE ™ it S5 b 5 P A R SE b A TP REDUI . PEREMIR K (& BRI LA 24
3Fh, R EEARIARR , FUAE T ShR R O A R B AT R

2.1.1  HEAM

A1 PR ROE MM, R R e B /MRS S TR RE,  ELAE TR R 22 05 9
W 5ER P 7 iR R EeE, SIRERARN SEMSRBEIRY, MITEMRENFER
SRR SCHRRER, F5%.

AN AR R AT, (HESHAREAE, FELITFRED, #0lA7 e R HE 50
AR SR, X B AR T P R Gl e 0 SR I A (] S B RE -

public void doTest() {
/] ETER
double 1;
long then = System.currentTimeMillis();
for (int 1 = 0; 1 < nLoops; i++) {
1 = fibImpl1(50);
}
long now = System.currentTimeMillis();
System.out.println("Elapsed time: " + (now - then));



}

private double fibImpli(int n) {
if (n < 0) throw new IllegalArgumentException("Must be > 0");
if (n == 0) return 0d;
if (n == 1) return 1d;
double d = fibImpli(n - 2) + fibImpl(n - 1);
if (Double.isInfinite(d)) throw new ArithmeticException("Overflow");
return d;

}
AR A @i, EFAERZ I,
1. HERENRER
e B AUTEORT N (511 <115 S 11 Tl wl = S IvE - |7 Nl 0 295 DB S 0 BV SO PR P B, 8- o o =
RPN W, BT S IR g nT AR BOO b 5B R R . RREmgnik e (BLHG Y mr
Y Java 7 fil Java 8) HeZPATHIZLL D

long then = System.currentTimeMillis(); N

long now = System.currentTimeMillis();

System.out.println("Elapsed time: " + (now - then));
R, IRTHE DAL G i anfa 5B, EIRSAT T 20k, SERRRIRALI A) H sk 2
HILZRD, MBI BRI S WA 4 3,
HAF il Lfex A R0, BNRaft i Bl g %, A RER s, Kbk b, ¥5
M LA S LB R (R OGBE volatile FHA) BRARMIX /N5 LRI MERE T .
(a7 5 165 A A volatile YR IRIE 2 WA 9 75.)

ZERMEAENR
PP A AT 5] R B BALAA MK, L F R volatile £,

BB 5 RAZMA RN KM 5L RE, SETARARGRADAKDE, AT
e AR S RA (ARIABAZFA), HL, 4o RANE 5 RHM 5 BALE AR K
LR REEAWKBHEARDALAALEAE S Z RS BAGRA FHAL, AR
BT KRG T,

FEXHEMALN K, PHANEKAEZRN AR T 7k, dTAERNKAKDEA
AT AN 7 ik ABLICE Y, PPV SR RIARR AMAR Y ik, BREARFRA T 76
B ] P b R ANA K R GK G 50%, B4R B R BANEAZ, RHTR TR AR
1 RAR . B AR KB TR, LM A AT OIE e, ST TS BRI
MEFBEAN, RAZEHA, WEH B IVM defTREEF, - ZME AR K
AR E M,

2. FEBFEILXERE
BOFE(E R T oeigh 5, RARCARE. EARARIGAA-AHE. HHEE 50 MR,
Al A, A SRR R 2 R, AR YRR RS RENIE, AR IIX AR,




Mt R gt — i PP —— B AT EAD JLaE, FIA AR AR £ R,

7 4h, fibImpl(1000) HIPERE T HE S FibImpl(1) AHZEIR A, AR HEVR A T ELA AR SLHL
MOPERE, MRS AR %% 18— R 7.

Wk, MRUGXANE, FFE4y fibImpli() (A ARRISE, wTLAME FHBENLE, [H{5%%
WIS

AR RN 5, BIEGEEA b G RS LA B2 -

for (int 1 = 0; 1 < nLoops; i++) {
1 = fibImpli(random.nextInteger());
}

ATLAE S, A AAE THHRBENLE, FrCADKAY S Al TS RS K 5 Bt Tl ,
A R REH LI ], X T ANE TR H A,

fl R IR e i A 4 e TR, L.

int[] input = new int[nLoops];

for (int 1 = 0; 1 < nLoops; i++) {
input[i] = random.nextInt();

}

long then = System.currentTimeMillis();

for (int 1 = 0; 1 < nLoops; i++) {~
try {

1 = fibImpli(input[i]);

} catch (IllegalArgumentException iae) {
}

}

long now = System.currentTimeMillis();

3. BAMANSENSH

BEALE A 3 MR, R MIRKAYER A EVEE . R ERIRELER A T ix B M
M AR B A BA R, EXAMIRGIF-rb, AR5 R 2 B S (ED
FRAMTED . MAZSEOCT 1476 b, WAESMH S5, AR T3 H A B double X
T FTRERR AN B K I AE P A S2 4

AR D BB B o B A PR T, AR O I B B R SR A R B, FE S
B 2R A 47 % 8T SR RS
public double fibImplSlow(int n) {
if (n < 0) throw new IllegalArgumentException("Must be > 0");
if (n > 1476) throw new ArithmeticException("Must be < 1476");
return verySlowImpl(n);

}
EARMEBR A L R E 2SI, BRMNADRER X 2 LI T B
RASH, SE KRR A ECBOXMFREIL, RS LI, B scBL A LR ER KB
%——UOE A E TS I A AT T VLA
WREREE R, AP RSHEANT 100 9E, IBXAEE AN ERMN, @HEEIL T
fibImpl() BB, 1EANHS 1 FRTUL, AV ZCAH W Rk irtift. (CBARXEMRE.O
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EHERIGIF . AEEN, (UUERSERSKEL LF T Rk (A rEaeeer, @wixg
AT HERY. )

H e 1

Java 89— A4 S LR K BIATEIAL S MR, RA4FTHARIIANTA, ATXE,
A AR K OIER K, RITHTEEERMILORSD,

AFBEFRANTRAGMOES A, REAAMNKERR S, CUMNEHRLHFHR
ARMA KB T ,

SaFTARRE, EFRREEENRK AR R P2

package net.sdo;
import java.util.Random;

public class FibonacciTest {

private volatile double 1;
private int nLoops;
private int[] input;

public static void main(String[] args) {
FibonacciTest ft = new FibonacciTest(Integer.parselnt(args[0]));
ft.doTest(true);
ft.doTest(false);

}

private FibonacciTest(int n) {
nLoops = n;
input = new int[nLoops];
Random r = new Random();
for (int 1 = 0; 1 < nLoops; i++) {
input[i] = r.nextInt(100);
}
}

private void doTest(boolean isWarmup) {

long then = System.currentTimeMillis();

for (int 1 = 0; 1 < nLoops; i++) {
1 = fibImpli(input[i]);

}

if (!isWarmup) {
long now = System.currentTimeMillis();
System.out.println("Elapsed time:" + (now - then));

}

private double fibImpli(int n) {
if (n < 0) throw new IllegalArgumentException("Must be > 0");
if (n == 0) return 0d;
if (n == 1) return 1d;
double d = fibImpli(n - 2) + fibImpl(n - 1);

12
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if (Double.isInfinite(d)) throw new ArithmeticException("Overflow");
return d;

}
}

B F K O DU TR RS R SR — S ST RO R B A KRk &R A
FibImpl1() HUPEIRAIG EEIFH, R EERER S 2] volatile AR b A ST 4,

WANE T EmMIERNL. GniFas iz T hmt, & I8 RDATPERE S #T K1 ok e BT
MR R ERL RN, MERES T R BT TLUTEER: MEEMARG S, AR E.
HESHWLRER (BHETF2) F, BRI T REERBTIRE, HWi%EdTH
[ FHED By Dt A 7 ol e o 3K S B o7 PR PP 2 A TS I o o S5 FRAE 0 P 0 oA e
ABFTT LRI AL LB, SRR B & F IR, Rl XA KBS M AT LB E AR
Rl b,

B, BERETHHEEMIALRERE 4, X BiHem ik, ef KRiE
W, BkbEL, BEREFEQETRADE, B8, AP RITHER, “Bok
%7 BE A HILROPERERIE ., 4 I 7E M E AR A, SBERGNBCAMRIIRA
B mAESBEGKRETLILAGY, AHARTRELRRELT GREIZRE 12
o X TARLEAST B A ERMEARYL, GlanAEF R AT — A5 KA serviet, &R M
DA BT R LA ANV R AP RE T AR A IR B 1], ik 26 () FHAE DR AL IR A LT RES B
firid.

A ENRAAET RS, HEEHNXRAR, BrLL, ROZ T X Sehl 6 Ry B fE FHEc
E, MAEENKAE S EERM, B REERRINIRE L,

2.1.2 EEANK

fir 52 B PP RE B A A Bk L E B, DA B R BRI R IR, an s B S 0L T M
FEHH LDAP A8 Ue F A 5ELE, PR kR X i Tk, BARMI%: LDAP 8 H
RSN A —E R, HR A B 1 5 % H 9L it & RS Hr il

B & AR, R A B AR, B ARG KA 4 O R N
M, ¥ERZE, FHoMITASAERKAR. BLL, tbanfRisREsdRERE, BgEkE
RHTHLOBIE FERITERE——X T, 1R& Java N, Aft 2B H b A HOMERER VR %
B RS R AR mIHRE R &N, Mg hSE KSR, A6 H R
#75 (518H IDBC a2 ED L) RHIARFEDLIL, MAREDEE 2R A CPU & &:f0
SFmtRRBBREE AR, F%,

T MR B A 5 50— IR R R IR B, FESE RIS, FRA R SR 18] 2501
e R — 1T RS, (HIKR, Bk P Iare/ElE, R3ERAGHEITHS IR
SrANFER .

ZIEE 2-1 HIBARGE. WP RERIEER, RE ARG ISR, JRETE RN
PERCHAAR, FIETICE, BnfEdamBIRFABIRE, ISR EEHM P, HHE
FEI%F (Bil4n 200 RPS) REFRITERE, BT MK B At A B AL &
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B 2-1. BENEFRE

M BER, 5O B 20, ERFFAENEE, hWEfa NEEMERAIRININER
Bl AdfEx Ao, BIE L 55 b PR o B R & 100% g 2%t 2 4f 4k, R A (-
SIS IVM) ERRTLMRXAERI 5y B — 25 SR, HHERIIBibe . T RG0% 7 50
RO BT BN IR RCR . (FEIX/AMRERI R, B4 75 HERE B (1 ] 18] 6245 1 R SRS 4k AT
fhiE], HEAE R Rt BEALIERRAI ], 2%, AR B L AOEERY R %
R ZES ARSI T ] ) BARHE A T 2 GEA0E Rk T — M R % 0%
R

fERi% 0l 55 A R Bk A ket , ACFR B F T 200 RPS, ZRGEfE AT 1Y S48 o AH 7 54 .,
LDAP Z45 r] LARCBE X 263 ity fadk: Ak —bEt4s, BdifrLL 200 RPS Ay RiEA
k5 AR, T AL 200 RPS (3 34 H

{E &b % A BELL 100 RPS [ 3E 88 . B AR ) B 72 ik T SR #3204 200 RPS, i
HE AR R A HAG 100 RPS, BB L 5B ML AR NG, RAREMET &
UhPR HREIRF] 100 RPS, FTLA, BRARAERT (] St PRE FCfh 5 T 08, 4 il 55 32 48 i i
% R TR

% JVM BRI 2 R Gl
28R EAMERN G F, HAR—ENBLRMHEFSARH, # 5% IVM %A
ARARR I NB R EAMB AT RA IVM A, de R BN K, HALKRRIF, oE
AR R (BIEART Java 424 °) BTESE MK, HEAARXGHRE,

Ry EHTHHEALEEST, X ARkET—&: $£AIJVM (RARE) i GCA
M, EAE LA RE B CPU & A EAL TR 100%, 4o RAIFAZAHATH 49F39
CPU & A&, XBAH 0%—FHF&ELR, FEHE30% &9 CPUA L A, Hiuiiz
7 100%. %M % IVM B, ©T AEAFRIT, 240RIVM 5168 AH LiEf, ©
AT b & GC B 3K4F 100% &9 CPU, tEFR| ket 5 ¢ £ REBEITH AR,

AR E A AR KT LR Ed TRAEARENS —ANARE,

1 XA “box” HREFPAITHE, H&SGERRKT R, AETHEMR, HCRRERE, —F&E
H2: A3 “other IVM” HIFA SRS “Hfb IVM SCHL”, BALSR “Java BF", —FHiE
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ABIFr, PRl 5 BRI EAN SE R A IR BRI IR] : 7E AR GEH b M REL A L 2 AH A S
KRSAIL, BV, XAREAEAREMT . ASEA AR R, whA TRk
MR ER A DRI 25 7 A Tl 41k

2.1.3 rEHAEMR

&AM T/ 45 Java SE I EE, GFERSA — 4 3O dEMI ML, T Java SE
TR, XAARES EEREARLZEL 2.1.1 TR Z/ ), MER/NYAP, Java EE T
FROMPRRX A ATE T Hofth b 75 . MR SE 5 ek RE AL oIk, (HOBAR A TR AR,

Java EE (CRE fEMIR M5, 05 AR IR 55 2% 38 (2 ) 1 25 ISP Wl B2, A 40 FL A b BT R
IR RN B MRS . A1 £ socket BHEUAD, REUER, &4 (TREGESR
PE) ISP, MRS, MIEGEMEERE, XAGER AL ML,

XA AR AR B RE (AP, EASIEER, hitfk
R AL Java BE fetk, BROHER @ KRR FE, i TMEZnl— e ki
MR, A HEAEMIRIEA IR T Java EE: B — AW, FARIRM L LI, 1
AN 5 B AR A

A e IR S A LB B D, PR 2 MR B o A 2 AN AL 55 25 0l
PR LIL AR R PEES (BRAE R b AU AESE LA, & WX R OL T LI fh ).
M EENIRE 2 SRR . BN 2 RS A SRS A SIB R R PR, Ak ik st
S I P 7E SE R RE (- AR GEFNSE R AR, e Al i B A

MM IR TEFE . FFRN X AER A e I LA A B AR 55 e PERERT . 75 % 1%
ABGR . F RS 2-1 v R PR 55 @3 AR i Rz e 1]

®2-1: AMTRARFSIRRDNETE

U7 MARSE (EH) KARSH2 (FH)
4 4 ISP 19 50
i 25 1E ) ISP 75 50

{4 FA i 2 ISP FOTF &N A LLERPIAN AR 55 2o PERERT, FTREASEIRE], IRFS 2 2A40h
ARG, thTRESMH MRS | PEREE RN, SR MM e LS,
BIhsEbs EHRSS 2% 1 Gl S IR B R TR, (FZHRMMRRETH LS 1
BHEMEE, X EEIR T — BAECIEG, WA RS SSATERES T Af.)

B nt, vk A A MK 2 B R T — /S AELERE . TN IRIPERE L ROE A
AL SKPR R X A NESNE R, AREMERRTRE AR W, RSk
EHRATE 2R GIR TR B %M A . XA PR BE B, (IR il 2 1 5l
(malH), ®FET EEFEN%RE, BRATCRGAELRER (buanfdis), HL2E0r6
e R HREYLEE. 76 SEBLNT, B —2khs (EMRHKR) HE. Hankf GUI &
ERPRERAE,

PR A 25T B S EINR, FRRESR I A AT,
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BRIE /NS

L ARG IR RS, MHEAR. R IReaiERE, ML E
Rl T ARTERE, (HAZEBIEN.

2. DASEHE R R T iR ESEbris fTHME—i& 12,

3. (EREDR B B B B R B M R —— A A T —— AR 2 B Ak
B, R—-Memnfihgte, AR,

2.1.4 KRG

HELBFZHFHRE T—AmGIRH, TR RSB ENT “HE™ Fw
M AnEARYY, CARARMEZE, ROAFTE B & bty , tris R SRRt R BEHLAE B, Bl
XA EAR BT 515,

BRI ARG ES AT /E AT GitHub | $83], AT HRRBEE TRIBIEAR N, A
%1 StockPrice FoRFB FIERAIMHEIX [A] -

public interface StockPrice {

}

String getSymbol();

Date getDate();

BigDecimal getClosingPrice();

BigDecimal getHigh();

BigDecimal getLow();

BigDecimal getOpeningPrice();

boolean isYearHigh();

boolean isYearLow();

Collection<? extends StockOptionPrice> getOptions();

A, ABLETR G PR AE X — LB AT AL B, X SR R — B R N S s (b
an 1 AR 25 4F, Bk TRARIREG) -

public interface StockPriceHistory {

}

StockPrice getPrice(Date d);
Collection<StockPrice> getPrices(Date startDate, Date endDate);
Map<Date, StockPrice> getAllEntries();
Map<BigDecimal,ArraylList<Date>> getHistogram();
BigDecimal getAveragePrice();

Date getFirstDate();

BigDecimal getHighPrice();

Date getlLastDate();

BigDecimal getlLowPrice();

BigDecimal getStdDev();

String getSymbol();

XA H OB AR ST KA PE B e«

public class StockPriceHistoryImpl implements StockPriceHistory {

£ 3: https://github.com/ScottOaks/JavaPerformanceTuning, ——iF#&1E




public StockPriceHistoryImpl(String s, Date startDate,
Date endDate, EntityManager em) {
Date curDate = new Date(startDate.getTime());
symbol = s;
while (!curDate.after(endDate)) {
StockPriceImpl sp = em.find(StockPriceImpl.class,
new StockPricePK(s, (Date) curDate.clone()));
if (sp != null) {
Date d = (Date) curDate.clone();
if (firstDate == null) {
firstDate = d;
}
prices.put(d, sp);
lastDate = d;
}
curDate.setTime(curDate.getTime() + msPerDay);
¥
}

}

XA TRBIIZER R B e AR, 8 11 BRI (ERLX A Thie, A TEFiafrn,
% B A O Bt i SE A BEZE  (mock entity manager) BlEALAE K —ZRFI%dE. Kk L,
% BORGLRAES B A EE IR, & A B F AR R —— At &b s f i, 34
& T MREBRI R FMERE (B 11 #8),

PEAFSERA— T, VP ZoRBIfBBENL B E B RUERE . SROEENLORBIAR, X BEAE
AZ, ALAER— Java BIPEREIRR., (sEOLm &, /ROUEA TR —SERER UL TR
fE, BEHLECE R PEREIEATIE B B B A, X A SRR MR AR, SO
TEREALEE B (R gk 2 R A L5 )

X ER (5 3 K (S BigDecimal FUMERE, EHUHRAFMEITA RIBHE. X% IRAF BT T Bttt iy
PRUEERE, AR BT R AR double X4, sy Bft) & AFISE /KL Beah S TR A FIRE, A
G GBI FBERTE , XA HE, BOARTUAEH TR bR 2w 7= A —28 Ak 5532
T SCEIER TR, TR T e BigDecimal HH MR, Arif Java API A 3HFiX
A ERE, RBIER LT 75k

public static BigDecimal sqrtB(BigDecimal bd) {

BigDecimal initial = bd;

BigDecimal diff;

do {
BigDecimal sDivX = bd.divide(initial, 8, RoundingMode.FLOOR);
BigDecimal sum = sDivX.add(initial);
BigDecimal div = sum.divide(TWO, 8, RoundingMode.FLOOR);
diff = div.subtract(initial).abs();
diff.setScale(8, RoundingMode.FLOOR);
initial = div;

} while (diff.compareTo(error) > 0);

return initial;

}
X AR AR RS EL., EAREA ML, Rl A6 1A AT LARE A5 S 4F
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A LA LSRR, XL EERIEN, KA ET ST 2ot (BiLk%24),
At BIER T | BRI EEAI S . {F Java {CHEEHRAYH 5 s EAFAVEE:, X AR
Java LS E Java g i,

StockPriceHistory 3 [ S bRl 25 . “PIOMEANEL 5 B, &0 i HL R S di i ke iy,
FEAEI LB, SRR (OSSR HL 88 R BR mt i) SR E GARIZ S
i) . StockPrice it 5| ) StockOptionPrice Lk (), ‘& e SR T4 & KA
frz—, CREd T USRS E #EE M S A B EE R, XMy, d@dne
S, AR SEBL AT LATEAS Al O T TERER

XEedE Y Java EE M A RWA: H Al ISP TUH, ARG B L8 i 20D
FFRIVEE . fEbriER B, R R EBIbRIE serviet, ESMITMAZ S, @it Wik
Java Persistence API (JPA) iHH JiR AR Enterprise JavaBean (EJB), LASKEUEHE, 2R)G
0 24 % 3 JavaServer Pages (JSP) T, & F-PFEdEH#& (LK HTML 92K

protected void processRequest(HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {
try {
String symbol = request.getParameter("symbol");
if (symbol == null) {
symbol = StockPriceUtils.getRandomSymbol();
}
... similar processing for date and other params...
StockPriceHistory sph;
DateFormat df = localDf.get();
sph = stockSessionBean.getHistory(symbol, df.parse(startDate),
df.parse(endDate), doMock, impl);
String saveSession = request.getParameter("save");
if (saveSession != null) {
. Store the data in the user’s session ....
.... Optionally store the data in a global cache for
. use by other requests
}
if (request.getParameter("long") == null) {
/1 K —A- A 294K R/ INI B ) T 1
request.getRequestDispatcher("history.jsp").
forward(request, response);

}
else {
/1 K& Ial—A~ A £9100K A/ N B i 0L i
request.getRequestDispatcher("longhistory.jsp").
forward(request, response);
}
}

XA K AT LATE A AN A Y StockPriceHistory SKHL (BR T HAbdiik, #4RMTH BN ATk
FHHB ), ERLAEREFRmBIEE (SCERhRMTAERSE) MEE. Lol
FARE, XEEERE R AL (R, wial B RRS & AT ARG EE, ARSHIAAREE
RAHIMEREMRS) . B5F 2 BRIGIF i fpRx sem i .




R G RIRE
ERADIZEF AL, 2EANKFHLRMECNATETHRE,

APBF S RGP FHEFLERAN S AMAL L, CPU A 44 (4 /N2 8 CPU) #
AMD Athlon X4 640 CPU, 4432 A4 % 8 GB, #4k A% Ubuntu Linux 12.04 LTS,

2.2 [EN2: IEBEHLAIB R E . FiLE 500G
[S7 B 8]

PEREMIIARYEE 2 SRR £ ff B AL I PP RE . oL 4TI BEVAR A4 PRI R T0f L Je 2B 1YY
B

2.2.1  HLAbIBiFR RS 8]

D B A MERER B R B ke, BESERESS AL T 2/ DItiE], Bilri 10 000 FUB SR 25 4F
{05 B R L SRR 2, AR RN W] 50 000 4 )& R AiRZ, LAKBIT 1 000 000
IR PRI )55

fEdE Java BUHES, AT DR BBl E e (] . 2D T A s At 0 B g T il . HAE
Java tit S eh, @ TREIRMGRIE (NT), XFHEMSA LR T, 5 4 Fk TSR,
HAmE LR, BNy (SCERMR) 2 R EREhIT. BT
A (CARHEAL) JRIE, BFFE Java RIPEREMRICRR % DT E AR IR AT 1. K % Skt
fi, BOZAEBITRIGHAT RGBT, CemFIHL2 G RN RMRE

Hip Rk MRS HER

AFAHGRRARY, A8OHEFHHEBRABHRD, TR FRDOGEFH K
A FAe— LY it B X,

filde, JPABHMALAAKARE RGBSR (FLE 11 %), bFLERET
M A F RARE R KRBT B RBE, AAAFARRAN, REXLEARL
Beo HLABL, BRAALSRLAE, RAERRASELAEANA. BB A KER
MEAXARLEARK, ARAARBCEBEGLHANIALT, HIE 2
BRHER,

—HRA, BRARGIEFHA ST REABE, BAFTHRRPLAL,

BT, UFEIER TR AMIFETIEE R MEREE AR, R4 KL E 10 000 4
AR EF BT E, (AXHRLH S, AT 5000 1~TTHEZ D L E 5000 /-1
50% R e S BfE TN ] e ——
MRIEREMRAAMREE, EMEE THIN RS S FHE 45 oA eI ERRE(E, X T
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FE3X Bt ) U e) B F PR, SRS IR MEREA AR 2 T,
X e, ABRVFLH AR I F AR (AMEXERRALERTH).

222 HMHEMR

i IR 2 T — B ] N BT RESE B AR R, B AR LA B i Bl kA iR 55 25 AL 22
& P R RAE , AKX AR R A BRSS9 S AT AR I A e ] —
frealin o

FE% P — IR %5 S L K, JFABIER Fime B R E . % v AR S5 8% KK T
K, Yrele B, SERGERIIE R, FrEuXrERE R, FREMRERN, K rma
BRI RS, B A 2 SRR, FTUAE R BT % S B
SERRIES R, B XA SRR RIER, mASMERENSRER, X
MEbRE R IER R ES S (TPS), BRVIERE (RPS) Sugib#fEk% (OPS).,

B A A% P - R Ss e MR AR AE R, B2 P AS R i pe b 1] R 55 28 R AR B8 . aX m]
REE BT P sl CPU AR LA AT SR i % Pim s, el RERE AR Fins
B R () AL BRI B A RE R BT IE R . fEaX Lo, MM & AYH SR & i e RE
AR &2 tERE, XHAERMWER,

o (g JRURS (R M T SRR AN TR (R imiles BB E ). BT% 5
SREEERTRRTE, FEZNR (EREHtE) WKETRSAIXMEE. Hi,
3 A B b B R SRR gL, 2R i/,

A RS R A T R A R R, X R BEEANE R, [HERIEARRE
feA A, BRAER AR RAER. AEBKSZ 500 OPS, W RZitA] 0.5 VIR S &%, BfY
PEREZ AL B2 ] 0.3 FUE A 400 OPS HIARSS 25 .

AR SRS GRS I Z G, Rl BCAFTIERREH AR E.

2.2.3 Mo 5z A E) i
e — A MR FE AR i ST 18] . M i 402k 17 i 25 W 4] i) o7 2 T ) 4 1]

i B T v R R (IR G B T2 P — MRS58 48X) Z I RYZERIRZ, iR
st T 1) 2 e B A AR BRIV — Bt [A] o SR o R et il o e 2 ) 00K
JERCRBUURE P47 . FAED 34 URL, F— 2t iE i8R BRI B 0T, 2805 A T
10 ERBERE, et (A bR MR T, 5555

M S I B S A, FHRSEE T RERRNE P, E8E B E T B
BRI TPS (DFZERI, SRAEE), £ TR, MRFERE R AR EFEE T
Ik 55 & RS AR B ple T i Bz [ 2 TR 2R




BEnEfELE
ABMFETUAMNKE P H I FHAHGELE, RHEGFTEHAT P B 4AH
R Z 8 R BR— LB E]

while (!done) {
time = executeOperation();

Thread.currentThread().sleep(30*1000);
}

EAHAT, Bk F—AZK LRMAHANE], leRepgBHER 14, LEXEEP
Gtk 31 Ay KiE AR, FA KoL FIA 0.032 OPS, e R EHER 24, &P
dni R 32 Ay RiE—Ak K, BerF3A 0.031 OPS,

5 Sh—Ar 7 ik R A B E (Cycle Time), J& A i8] % £ % K Z 4] ¢ 8 B 8] 5 30 4),
BT VA P 38 P IR 69 B 18] R T AL B 4]
while (!done) {
time = executeOperation();

Thread.currentThread().sleep(30*1000 - time);
}

Rtk BHE RS Y, KAFEARE S L ERGELE, SAEF #0033 OPS (f
AN P ok S AR F 30 4,
MALEFHSHHEAHFAE, FARAHZM, 22MAMME LA RFREN
RPAFH, B, BAABEARREFHER, AT ik K266 HELL%A
A,

B g, BT AR M R R B R, AT IRA 6 Bk R £ R L, 12
2, R A FEAHM, RAMKT— AL BT,

g S R RS (R) A PR k. R RZA ] T AR 45 A E I (E . 1 R ] A S FBREATE K B, Wi
R AL BT AR 45 A E s G id =K, Blan%s 90 @ o frma B ], an 90% i Kk mi Bz /) T
158, B 10% ByigE=kmp AT 1.5 8, W 1.5 #Et s 90 & 4o Bzt Al ,

R BE— A X ET, FHESZERELW., XE2EATEFHERQHE T8k
B, BRE(ERRA, XF2ymw Rzt a] S22kt k.

Bl 2-2 7R T 20 ANk, eA 10w Rz a] f7E B EL R R, mal B2 INH (RN 1 B 5 FD, SR
RrfFE (CEfT BT x AR E) A 2350, H. 90% RIiEk kA4 4 Bosi 4 B LA (OF
17 Ham 2 x FhAoZR)
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90 4y (i Bz fi]
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ik

B 2-2: —AARNIMAYE

MFATAE SRR, XEH LR, ERESEWo Y, mikE2-3 5
AR BARANAE

" A I B A AW R
T [
2 : S 7 ]
4
3
2
14 590 2oz W] Joz Bk ]
0

12 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20
T R%

B 2-3: —ESBEESFHENN0REE

X L b AR — AN ROKH B . A/ TERAEDR 7 100 #b. S7R5 90 & 4 (i BZ I k]
AP 3 0 Rz i (6] PR 2 sk R 8 T 02 B . P S0 B RIBREE] T 5.95 #, i sE 90 & 4 hL i
FLEFE A 1.0 ¥, X FX MR, Fi%% 8w D B EHE R R AR M (AT P (K1 5 i
Bz TR o

— KL, RIXFERBREER DN, AiEmT GC (Br3RWesE) SIARIEE, Java i E




BEHREXMENL. GFAREA GCSIAT 100 BRIEER, T LHAEX TAHB/I T
) Rzt (] KR B, GC SIS S I AR RF(E, ) MEREMI ol e Ry 2% 90 |
sy frmi FZ ] (RS 95 B 4 s 99 F oy fom 2R (A], X BLULEE 90 F o fdF i A
ft oty 2hb) . AR RREAT — A %0, ABdcdF £ T @ o (LB ma B ], [R A
EHRAD SR ZEM P25, A, Bl —H7% I8 F3m R ) 0 5 > — P 25 G 5
FiEl, fREE A2 End AR KERHERISR T .

ABERR

HiF s FRAT L i AR Z, AL Faban (http:/faban.org/) ##], & & —A
Frikey, T Java 09 i 84 R B, Faban #H —/ANF£A424 (fhb), T AKR X £
URL #9478

% fhb -W 1000 -r 300/300/60 -c 25 http://host:port/StockServlet?stock=SDO

ops/sec: 8.247

% errors: 0.0

avg. time: 0.022

max time: 0.045

90th %: 0.030

95th %: 0.035
99th %: 0.035

AR R F P A 25 AFE P % (-c 25) &) StockServlet X i K (i &K 4 SDO),
HAFEKARAMEE A 14 (-W 1000), -r 300/300/60 &7, KARKGKREIH S
S8 (3004)), HTRES o#RXEAMA | 54wk, AKX B, Fhb k& Z R
K4 OPS Fe & Aty LB ] (BT &1 SHHE, HEHEHAN EEHEE, & OPS
W Ao B AL) .

P& RMA TR LA S, Fhb 30T VA &L 32 POST #c 48, M & M AL T AL E $ A
URL, tF £ % & 7 69m|X &3, Faban 24 T /RA A &) Java 1 5 & & UK A MK &
HAEKRE, '

RIE NG

1. Java PEREMITA A 1R/ i i) HEACERAOINIR. (S8 (T A By S0
), (BRI AT A A R A B {E A R .

2. HofthmT DA 7 B slen A (] AR, 0 9 6t R OR 1 DA E RO R R
ndk (b, 2 TBUAE P B ) .

2.3 JRM3: AGEITHENIIERERIEL

3 SR E N A2 PEREMIK A S R Sl Al T e . B RR g ok AL BRI Bt SE AT ARIR],
SRR A EN, FARRERNFEXRMRFZIT, whle EREG R, W

4. fhb 6417, TEZ W hup:/faban.org/1.2/docs/man/fhb.html, ——iF&
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LKA RIS AFERMENRA S B R AL EAH R R BB, i S ENNR A filE —
LEREHLAT AU SR IR . X AR — A sfra R ZRMZER, B R b
HEREA ML, BB AHMIKAIREILE:

ATFACAT iR WX A [, B2 s frillik, SRIGHERROFY ., MR % A4 4
e, sk 2 KE Tk, MERRTY, REHERATFE. XVTREIFRE S .

AERE, FHIFRARR P LF g, ZETFE BRI A2 5 H L PR it &
BEHLZ LI A A 5 — X b R PERE IR A R BT AR, A UHERHES | GUER, DR A
EARAREI .

ERASHE MK OSSR, FRAT 1A T R Jnal P 3 (E R 22 S R LR PERE A 22 8 R BE MUK % . B
iR R FEER AT, ARIEEE IXaEUY AL, R AR kL
FAR, BABARECANAFHERARMAZES (BRARIKZLE 100% HE) .

%53 P R4 0 S o 4E A7 O I R 20 1 UK, £E A e, S S AR R R A 2%
(baseline), TaHTHIICEEFR AIRFE (specimen), & —/AHEALERRRIFAVRG], HELEMIKAE
BRERAT 3 7k, 2 2-2 4 H T BT AR,

F2-2: RIGRANKINITIE

R B (#) W (B)
1w 1.0 0.5
Fok 0.8 1.25
B3k 1.2 0.5
EHE () 1 0.75

RAEN T E LR RE S T 25%. X AR T R Sl i 25% Wk, FRM1EM
fEAEfE /00 B ERBELS. RSP 3N 2 /MENT RS EYE, BRSNS T
RAK——HREME AN BT o triX e Rt B HE R, REEmELHREHR
HIBERA 43% ., WEEPIHX LR, PRI A H AP RELE 43% AR iR] P& AR RIRY
B e AAERE AN A R I 18] Ry 57% . W{EIR —%), 57% (IR R REAS AR [RI Fd: A ok 3 25%
TENE—EEFE, HEFHEXA RS,

FRRERAMBAIOTAZH, KIRFEMAPLEREMR A, —BRB, S&RK
PR ZE R, whRE T T3 (E 2 IR 22 S R SR ZE 58 2Bl )

HALHIE T 43%, ¥4 t#85% (Student’s t-test, LA TFHR t#a0s) S HAIEEE, & —Fh
Ef e — 2 BRI ST orbr . EL—4), “4A” REKRKRFEZBRORER W
8, MAZRRERIKR (£0W,) PLEALRELFETFR. REHHEEM pE, &
f5J5MR1% (null hypothesis) LR © FIMESR . (F SRR LA 1255, &K
£E LR H Apache Commons Mathematics 254 H1 ) TTest 81, )

] R o A SR (R i AR R i L IR P RE— 4. XA R i p (E K200k 43%, &R

tE5: BIECH - Xiike, — &I
£ 6: FICAH “false”, FiR, —FETE
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RRAE XA B EAHE RIRER A 43%. HR, ROHEFEEA R R A
57%.

57% B ET 2, MAMKAESEAHE? LT, XHFAERETRNHREERSE
25% WIHERA 57% B HEEWE, RITHEEERAREESD 57%. PERETREkE T
25%, WATRE 125%, HFIRFEAEPRPERE LIPSO MRS, BRIy Wl RN M & H ok
HIZE Bk R BEE T Sk 2R (RrRlRBER p (A TRasZait), FRRATKE LS E
XA

FitFERHIENX
EHEE AR EN N ZBRIM. KESEAZRH EZAGTRER 57%, £5]
R XA 25%.

i@ FAEX AL, LRKE25% W EEE (confidence level) # 57%. #itnHuik,,
BARESATRFAR—K, LALEATFRNINE, R XMALERER D THAR
2, WREKXBE, R FHNBEFLTFRAHEM, I RELTUAHHAELE, §
PRAEAEA R AT HIE MK AY 0 2 b, A ad T AR 2 2 ph 9] R AR B B9 AR, B XL
K P AR R AR AP 20,

tAEFE S o —REM, of @R AR (ARBEE), REERERXA Bt Ege it
@M (statistical significance), ¥ o [HiXE 4 0.1 BRI, anRileemmitsg A
10% (0.1) fomtal AR (St ik, 90% Womtial EiXFEFIL L 25 ), AREE Rut vk
ARG EE., HHEHMN oA 005 (BISEEHRH95%) 5 0.01 (BIE5EH 9%).
AFMRAR p (E/DT 1-o (E, MBIAAESLITEE.

B, AR (L AIER T i fe e — A~ MR ——Eban 01— J5 H o4l
W EAE XA B EVEACE B R B SRR A 20, IEFAEN A, R E P %
We, EHEMH2. EXANBIT, plEh 043, ERIEER 90% MEN FIRANARENA B
FHER, MERFIFFHEAME. Kb, WA REEERFAERELSRILX
B, BRI MIREEEBGE R,

SZHFPNEEHSEEY
EFEMERALETABATERGAMNEZER, FHAH IV TARDIGER, -F
¥4 1.01 A8 ARG EA, LpATHS 0.01: LRGEHNH 9% HERZA.
R RXHERNAH 1%, LEBEHIF—AAK, KFf LB 10% T3, 2=2p
5402, BPEELETEE, BANXNERRAETR) ATLXLSHBAARATE,
FEE AL, RERME 10% AR KRG EEEMK, AR EE oKL (RTHSY
#, TURL S HBARBIENKLERRZTAGGRTIF), WIXAH 1% £ FHT e
2K, ARERAECREE,

MEGETH L, MK GRS HE @ F R BEARABIR AR . 124 A1k, REIF%IEN
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HFRAERA 3 k. N3 kakf, RSB HGXAE: EEMERERsIIZ 1, 1.2
0.8 ¥, KEEMIERES R BIR 0.5, 1.25 F10.5 #57 BEERARANE N, p (A#EM 0.43 B
HEF T 019, XERELERAEEFIMEM57% EFHEIT 81%, afrE L£MiRE/R, &
3 AEAEASE, BEENEME T 91%—#8it TH A% D EMKE,

BATE Z MRS RN B E Aot B AP EH A SR ATAT, MRS, XA
wikf LB, Kbk, ACFESH BEER o ETUMERESE, B0 FEMEL YR
INATHIE. BIEED 90% B, plE 011 Aegit B3, [HEFED 89% I, Emtgit
EET.

ERAFESE. BEMKHFARAERNAFSE, T AR, F2dgitodrireit
EFFR BTG L, WkBEBETELERAN T, sesh, B TRERAATEN, AMERS
o pr i AL e 2T AR . MEREAIL TR TR . %8 -Hfdh (SEh
R¥ME) . FFERFIRER, PREEMED .

BRI NG

L IESFIEMRLG RAMZERTFLELI S, BELEH oI A REME X L
ZE SR AR AR TREVLIFE 3 .

2. ATCARERY Rk LIRSS K, KB B HAY.

3. R ATLAE AR VR B AF FERTRESR , AT &5 IR BRI P28 2 1% 22 0,
bR iZiE A, anf7EME ZEHRE P, RUERERR TRIZAR%E D
it

2.4 [EN4: REIFEMX

XA 4 SR AERSERI RN PERERR AT (BAER) SR REMIRIE AT & F A 7T 8
BRI —ERsy . BRARMEUL T, TERIDRCE P .OIRRIS B EERT, MEREMIKmt % IE A FRHY
—#boriaty, RARRSIA TR, RSt

Ard, BICZEAENENHZE, MKz Eba s, FRERMRES T
2R — R EHER A N, EREEHRERN LEE s 2k, UME
BAPERE R AR 20 AL ES) . ERTTH A, Xl REFR AL T 4F LR SE — At
A, XA 2 RS E] & A 2 s TP REMIR A AR 2Bk

I VR R L (A R R A 5 . TH HRSE W & B Rtk R A B0 Tl
9 AR E B 44 Z0ULE 5 A7 JR I e sk AR 2 B IR AR B P, 3R T AR il W BTk 4 1%
B AR GkEE (RARHERERE) $HE TH. X FBCTIRF-NKAIPARE,

(A TEEBBRE, FEANRSIENEREDZ TR, w— B4R E &5 HEGER
i, BRI AET . PR AT S B 1% RIMERERR, FRA RIBERERZE
B, BRI, 7%EE SRR EEUE B RIS, A RIERER IR 20%, JFR AR
HE R RELAGHHALEE T .

Q) ik AEE L, HiehbzmE. XA ER SN2 RA (DO EEA R BRNIK)
R HENFRERFLESRE, RGEFLE%RE, F%.
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FREBPERA LW, MERAMEREN IR REE, RIEA B A GESL X iR o7
W, LRI PEREREIR T 5%, BEEF KL, FFR AN RSP AT LRI T HibE: 4’k
fluF RS (R AL e SR R D RERFIE, AR S I DD RE AT I, FEAMOA AR AR, PEREREMRAY
[ SCVF e TR T, XA BRI OL, BIMEX k& EREM XA R A LA R IEE Rl &
5% WItEREREIR (XA ERIE, AL, Ealfe#s T HbRE) .

B—TiH, AFEEERERIR A F R E SRR B AIIE, AR BT 7 A AR T 4G T

REDSEBL Z /T, KRB E, & —Frf, THEFMr, RELHETHEAK

LS

LA T HEN], wTUAfE R R E MR A 5 5 H .

a#Hib—
FrA RO PEREMIRER R IZ A L (S F R L, BAAMA TR ), SHASEAN L 501
A 2 e BT ARRY (CIEER PEEds, BT H Pk S %), REAMA G TIRE.
FRiE A 2k, A XL, A LHRER 2 s, MEERET R o4, HHaE
R EEERY, WHETHEREMHE, AR, tmEAR, MHELD,

fEMlidiatTar, Lol A s ARMRRILEL T EaiRE: vaRERGALA RS
frimitee, BERAREERETIEM, F%. RAERSTRRFAHEE RS, ek
AR EEN, B X e,
MK —

VA AW RR R R BIR g — A s, DMERTREESIT. XEEdRaEg M siTd &
hREMRGEE: CPUMEHE, BAMEME, NAERRMANFERES. BiRd
WHERA A E— MmN A&, DIRBEIRKESR A E, AT, BM%E
FEIFR ILRE R (BE 3 %), SFEXMNRELRMB/NITEGES BT (profiling) 158,
SRR R A, AR A BT8R, BilanE 5 B scE 2R EE (L2
fg, HESAKCRZN, BALERBGRY).

E G, Wi BaE B A RS H b o i sedE . Bilan, An SRR 6 Hol
JE, sk ROZEAE AR L& ) RS R, DRI R 2 et (BLFE Oracle
i Automatic Workload Repository [AWR] iX FERIPEREHR &) .

X SRR AT AR A R B SR A5y BT, AR CPU fEFR LJH, MFEES %ML
SHE R, FFERRM 2R TiX 220 E ., R GCRHEER, %A FEMEMRED
fGE, WMUALHAHRETZAZANF, 4R CPU I GC I A1 #Bu/L, HLebTFiHITE
G REMRAR T HERE : ARBAR PTLHR/REEE R [R PR (205 9 ), JFR Id AT Ak
KRR FRIER , B H B eT AR BB 78 4 I £ 38

YR IUPERERE IR, TP, WIE LT HKE, ELAILLERNER. E

e 1 BRI, RAEMRERERAI R LR IVM, MIE—D), M #hiRo TR IE .
ERE ARG LB

ER LA EiBfrillik, 518 256 £#2 SPARC CPU HL#F LA RKAIAE, MR

R ESRUE, BRRRGERE. YLk, FERGEsiTAvSmEmE L, Mimsem b i
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Fext CPU HY3E4r. SULEN, KMERGEM BB/ EILA b 2590 20E 1 [E 26
LS

BA M EARMMEREZER, MEF—IRAE LEABLWE. F2ELROIERIFERARE,
EMAEOAMIE A T IVM 21T BRE A R G HDRRY . FERE-& Z 6 Br g i H
RIS AR . Rl RHERFUREERIEGZF—EAR RGEMAR
TR AR,

PRI, BRARERUYR BRI R I, ST MK se 2 T e A
FERE T ROYERE. ATUAERC BARAYRE ¢ iz fr B NI, DABCR AN S .
FEBLSEIMA A P R EAR 4 PR sl 8 Bt . B AMEE FUR TR BRI TIN, BN AEAEScAFAY
LT, Pt T RE R i, KHBARGLEA DR &I IR 2 W, BATA
AR R E L ARG LRI T .

TRIR N

L BARSETEREMIAREZ, EIEZELRN, EBHOITFREMTE
BAT U,

2. AZHEMR 40 e CAMCE B A HLE FR R 2 54 THEE, X ATLAh
FRAMERE Tk ) R 6 A W] LR EE

2.5 INGL

PEREMIR G456 & FibUffir. Xt i ZAHELHIZOR0ERE, BIETBHIEYIRE, M TR
PREREETT B RE .

PEREMIA B JE MBS, SIRNA B E WS B A ROk IR AL X 5 i A9 7 F
sIvy BRI A (R T A LR R LW IR F . X ALK E T2 mkER =R, A
NEES A B R BURE £ B PR SE. B A X SR ER A S m (6, anfaefEst s
KELEMAER T, PLRAHEINATREPZE, BRT2EAMK, &Mtk
To VAU A GERLAE AT A 5 PEREAR I Y [FI R LA B 4 R RENN .

e, WP S Bk S B RE R, HARERAS U, BN SR
BEWLAT A, ifi—H oA TRENLYE, FRATEARIEHE 100% HE X BB E®REHL T,
RGETt o b A7 B FES R R R, EEMEAL, (3R T ERE ., HRXLLERE
HIRHIRER R LE L, A B TR,
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PERE AT it B v B — D)ER SR RERT LML, AN T fift 12 F oA #68 B 2R i A R SR 5 1 T 11 41
At EeE T LR, FrLiMRERELELETTA,

e 2 Revn, TRV T BRI MEREAER R . R0 b AR PEREREf7 I, 72
fifdix Lo B ARPRAD & SURAT 40 HERE I RZ S RAR IR A AT h Tk P73
Bk, IRUATERRERAS TR, AR08 RO PR L.

AV 2 TRATLMERE Java BAEIHATE B, MR A—m AL, REEH TR

£ BBk B JDK BB IR AL http:/java.net, BIEARHALIFIRFIR L TH, (B0 (H#
W, AFERAERIEZR IDK Frid it TH.

3.1 BRIEFRZMIEMSH

Lhr LEERE AT IR S S Java £%: ER -HABREREANHEA RS TR, AT
Unix &% |-, A sar (System Accounting Report) Kt pl T H., {40 vmstat, iostat,
prstat %, £ Windows |, A EEILERGEESLARE typeperf iXHEAIA 41T LH,

TS T HEREMIR, #R XM R RIE RGRIEE, TR CPU, W s
HAENFEEL. REFERML, ERIZMERMEERE. e Az ttillil, 1%
Lk 4 TR (BNfER Windows R4E). A, BMERTLGED 25T,
Bt M A4 TR, WA —LiT#H GUI, —UKEEErEE., 1E5HrAvk
PARR R X 2ok H B (L.

3.1.1 CPUEHR=R

FA1EF/ CPU IS, LA WIS AR & IR TR T Java BEFAUME B, % CPU f# I3
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A[LAsy A PSRRI RS AR E (Windows F#FRIE privileged time), &K
& CPU $h 7R RS BT S IR B 4 b, il A GEASRTRIULE CPU ST ARG Fir 5 et
I E 5yt RGEARHRLS R, Beanh AT VO #:1E, Rt ST RRSM
WEBL RIS , BB R 0P BAR KX B M, %, EMIERKERETRIREE, #a
SEOY 5 20 R G AR,

PEREVAICERY H AR, fE/ AR AR RN LL CPU f FI R T REML & . X WTRERA A S
WL, SUFIRULRIEARFE RN SS, FHECUAIL, BIoh CPUEMRCLRE 100% T.
5, BATEKRZE—T, CPU FERRIRKM T4,

BEEEEENLE, CPUMEHARE-BEMRBINESE —F . 308, halgEiAa 1
P2 (At kEAS X BER ), kan, 10 28—/ EFHITHI CPU f§ FI%K 4
50%. ARACRLIRE G, CPU A T 100%, WHIRFIPERES T BIrAE
AT S B ATLA T . AnRMEEEEBIRE, CPU (442 100%, it sy R%E 2.5 4
Bh, CPU f FHRLREFULL SR MEH CPU, FrLAB ik, MEREkkar.

WRFE Linux £1f 24 Lidfr vmstat 1, a[UAREIZELCIA0 THILTEE (R —PER
‘*??) :

% vmstat 1

procs ------=---- MEMOry-=--======= === swap-- -----i0---- -system-- ---- cpu----

r b swpd free buff cache si so i bo in cs us sy id wa

0 0 1797836 1229068 1508276 0O 0 0 9 2250 3634 41 355 0
0 0 1801772 1229076 1508284 © 0 0 8 2304 3683 43 3 54 0
0 0 3
0 0 0

0 1813552 1229084 1508284 © 22 2354 3896 42 3 55 0
0 1819628 1229092 1508292 O 84 2418 3998 43 2 55 0

NN

ATETEBRE, X ETAFRFRA—/MERERE. FdiEs 2 /&R, el
DR U i

RPN, CPU #5450 ZF (42% RoRt R TR P RS, 3% RIBFE$ AT R EECHS) . A8
R, CPU Z3iK 550 ZF0, CPU 2K lfef LA FIREA,

o MR%EDZIRIEME, HEBRECHEMEHIIT.
o SRFESERERLCTRVG, BilAnEE TR AR B R R
o SRR .

AT 2 s O B T AR BB [, AR TS PRI, SO AL Bt i 2 ik oz 3
th, BFSITHAERA EHR, T8 CPU EMHRbLE B (45, BEERA K thaksi
% PR RE ) o

B3 AENE AR, An SR A A (AR R A 55 A sl b WS IR Ao 3w
F), CPU Eb£ 4 fic— &k F AT o2 RS, X2 — et m I, A He3t Java, Hedn,
BETTRIEIAPIR A A, XA, J5HEE 100% # CPU, LA TAY Windows ftib
PRESS it X 2T/

ECHO OFF

:BEGIN
ECHO LOOPING

30 | ¥3F



GOTO BEGIN
REM We never get here---
ECHO DONE

ZE—T, mFXBMARA R 100%CPU, BERETL2. B%E, BRIEAATLHL
FAT i ——ERTLATEN—4T LOOPING—HIZE T2 W, XFMEIL T, ZHRIEA T L4F
Kb, aRIATEARTHH GER) #ITHE, P48 CPU FAMEZS N R A ERA]
R ENmi SLAT A 2B 1 A,

RAEE CPU HLEE LisdT Lk MIA, SRBHRRAZEREREMzfT. Ad—BIFEH
PP, SENREMRFHST R, RGBSR T, BIERGEMK A% CPU K
IR RE R4 BER ] fr, (BT RE P o B CPU /b T, ‘BEuskisfT13 12, ArLASE FiX
20, ANMIERZIAY, ERAMWRT TRET S CPU IR 7l R —Sb2 N A, & dER A
HEE.

(B R AT B VREE TR BMT 24, Bl (BRAERT) BERTRERIT—UImAZ
il CPU Z3[H,

PR#&IFZ R ARY CPU

BT e A) Bl CPU B MEATALA T A BRAL A M RE R KL, A BARHAA 24t bt
to, 1RiEFT SETI@home', € HHAARMEFTA T A& CPU B, X ARSRFEHE
BRF, ERFRIAEE LHEGHELLF, TUHABEIENLE R, (RBEE—
TFaeRiREAR CPU FEYHA, IHBELLEMA2.)

BEARAAHSHWHTRRAARZAAFFHERNN CPU—F £ L, wRXAAATR
R CPU, C#aiEdh ZREMN, s#ANKLLLTURE, FARLE SEFEAR
A5 BIB AL 4 A CPU, 144k CPU & F 2 ARE, X B KA L T &M
ety E, #REHL—3), SETIGhome T Vlib{RE B AL, RIERAH, FUETE
Aoy s RIRMEAIR =& EH,

1. JavaFNECPURNE R F

P 1K B2 Java B Fl——CPU FIAMEZS IR R BT 27 X i TR HA 2R, an i A
AR AR AR, TEREE, REIZATEASER CPU SN, FAXE®RERE
A, @ CPU MR, —HEALHCEEFMWER, FAEFSMIRTER. mEk CPU
C2i5FH 100%, VRUPAFTLAF ML, 58 TIESRNER (hEREHEEF 100%CPU {#
HZ),

AR MR A R A AR 25 28 B2, AT RE LR Jo 35wl i tH B 256K . Bildn, Web RS
oy DB A R SC Y HTTP 53K, [EESMR T A ERIM R, oA T FEH
i, EiR vmstat BRI  — AN EREW — /N E RO RS 8. MRS 2 7E 450 &
FOALFRiE k— & B CPU # 100% (5 FH 450 ZEFb, 550 DA 5 . Xt ik &1
CPU # 5 F 45%.

1 XRF TR TS 9N SO E S, — R
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BRI CPU 5 % A= I ALk B 1R /b i MELA RT 4L, (i fr fads 8y Bz i CPU 11y
fr bk X FR & XA, it CPU 42 FONG B — /i R 3 ab BRI ) 24 225 870, th
REM 200 2 A& B AR, CPU #5225 <0, =508 275 28, .5 H 225 €8,
75N 275 ZF . FEPEE, W5 45%, 230K 55%.

dn R LA 2 05 A 1 R AT % 400 £8P, %k CPU (R D (5] 40%). iX
R AU I REAR CPU (6 FH #3845 38 SRS L —— 24 R 48 B i [ - L B2 R AS 32 /1 i DR
it g, 5 —Jih, A IE RGEATUARILE £ fdk, Bdtd CPU fERR. Mk
B, XFMEL TR0 R E CPU I SRTERI ] P ($hATIERAE TR 400 ZFD) 2
100%—— & CPU MR {EFF RN A fRET, FL b, KEHTAMAZHIARICH 100%.

2. JavaF1ZCPURY(ER &

EERIF R BEERA CPU LisfTHyMLRE, HiESE Il T £ CPU £ 4R,
£ LR BRI T LA HRAY 5 X 8 CPU—3F 5 ARG T, RR£ZA GC fitn
f{f ] CPU, {H—fE3k15H, % CPU LR H hR 8 it AP 2 £k k2 CPU &
2, SERIELRER LIS E L L5 PIE CPU [EHER,

HIMEL LR CPU T, TEEAFIELLT CPU WL BIEA F i, CPU ()
SRZZIN . XTERRTIEA B 2 4P al FIRRH T RE S tHBL, SRS OLAL . RORLARNE R F
ek ReitbiafT & FES . BALREERIN AREhAT—MES, MERBRPIE LS PER ()
an, SERRBARERI L), EREEER M ST T BrLAMR R Dbt , A1EST
EPST HHFATHD, ZAEERIITEN, 2552 CPU RAEZS IR R .

(EXAGFrb, ROAZHOIZREAAT A/, 2Rifi, A SEBRIRFTA 2 RERZ PR ) CPU aTH,
I e BB LA SE B £ T 1E . BFAAE] CPU A, B A wTREAR th T A i $2 21 M
ARSI MR IR, REER AR, fEdERRATAE, FHFERHE
A ZBRFRAT CPU, GXASTIRYE £ TN 7 IHZ LS 9 75.)

¥ s CPU fifi FH 322 F7 i A R MMEREROSE — &, (HEMMEA (Lantt: ErTLAEFR KR
CPU {f IR SR —HE, S0 nT ARG H—2E a0 e BE I )

3.1.2 CPUIE{TRAF

Windows Fil Unix F 4845w LA $% o5& f7 (R50k & %A B VO PR, IRHRSE) ALk
¥, Unix R AEF ] (run queve), —ETHAGH bt @ fiAFIHCRE, b
vmstat (1945 tH APk ELAE . BT T AT AL S FTBAFIHC B . Windows X /S8 FR oA &
2 #Z M5 (processor quque), typeperf (LA HAh k) mILAREGIZIE B

C:> typeperf -si 1 "\System\Processor Queue Length"

"05/11/2013 19:09:42.678","0.000000"
"05/11/2013 19:09:43.678","0.000000"

il [ vmstat A4 HH S AL A R EZEAIE R Unix REMBSITAASIKE (vmstat it R (i
diif 1 82) AT R Aisfrdiis s (B)—BAT A B CPU B ATLAEAT) MUZkREs. 7wl
DR A RIS T BICCREREIT R . B, s EREDE 1, i,
A TBAFI S L2 E AT RS TGO, BTLA R Bl b A 2 B BE FTBA SR B

32 | #3&E



A2, WAMRARMERE Okl beaRErdte) KEizfT.

i #E Windows w7, AGERS%PAFIHC Bk AN RAE IEE B TR R, Bk, bk typeperf /5ff
kP PR A S BEE S 0, BIMENLES LRFEA — /> 2B LR — BAE BT,

IRRE i TRV EGEE T AT CPU, MEREMES TR, —MkUL, Windows FUALER 2%
BAFIK BE B &b 0, /T BT Unix 46 CPU YEH . i, xR &MEMERHIE, AL
RGBS bR 2 FIEHBL, xRS F AR, XERER & K RPERIRZNR,
B, AnREMYKIENZITAPIRK, EHAKCSEHE, XMRMIZEERSE, W
AHLESIEEACERR TR R Cff TSR ILE BRI ).

TRIE NG

L ARAE R FPERERY, B YERiZ e & CPU IFHR]

2. PRACLICHDAY B AR T A& PRAE CERZR [RIBARY) CPU (RIS,
3. EIRERAMRILRHRT, RIZSEFHEREAM CPU E FIRIK.

3.1.3 HEBERZE

WS HRAEWANAEN., F—ANHO SRS A nd b H EALE SO & 0 e
/O 11, P VO kiR 5 1% A,

AT T R VO RMESEER WA, AKX BRGT R ARIAT A, dnR i HTERG A 5 Kt
b (B2 12 %) BAARIES, B V0 Mg EdEmSEwIR. B&, MR
FATHY VO #id T RESL RS, BEAL VO MZEHH BB SAER &, TER, X MRS E
APERERD T 2Tt

FEERGRIEA VO WE4F THAM AL, X& Linux R4E tostat {2 it .

% iostat -xm 5
avg-cpu: %user  %nice %system %iowait %steal %idle
23.45 0.00 37.89 0.10 0.00 38.56

Device: rrgm/s  wrgm/s r/s w/s rMB/s
sda 0.00 11.60 0.60 24.20 0.02

wMB/s avgrq-sz avgqu-sz awailt r_await w_await svctm %util
0.14 13.35 0.15 6.06 5«33 6.08 0.42 1.04

P IEAEAE AL sda SHE, F—F, MEALGIHHEIE A, wawalt— &k VO Gt
Al —A 24K (6.08 ZF)), BEIMEREEA 1.04%, (THEZAERR TR, 721K
T 15 R, FRERHLZAESE 5200 RPM [IRESL ol LA T3 REF, ) Hix BA RL&FETLL
AHARE: RLEENZIEDT T 37.89% MR, —FhalfEL REEEMTHM VO (TEK
R ), anRix A~ AL RER R B IR R, UL ORI IR R A

B FER, REENER 242, YEHBEARE 0.14 MB B, XRMR KB T, Xt
B /O CL22 U3, 43 TR M2 R anfal S 1,

AR BE BEREAS | VO TR, (R A — TR HBL T
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% iostat -xm 5
avg-cpu: %user  %nice %system %iowait %steal %idle
35.05 0.00 7.85 47.89 0.00 9.20

Device: rrgm/s  wrqm/s r/s w/s rMB/s
sda 0.00 0.20 1.00 163.40 0.00

wMB/s avgrg-sz avgqu-sz  awalt r_await w_awailt svctm %util
81.09 1010.19 142.74 866.47 97.60 871.17 6.08 100.00

Linux 4fF407E T AT CASE BN 45 VR B A TR 2L O3 2820 100%, B EE &S IR A THFERT 47.89%
RIS AE lowalt (FoRIEAESFFRLLL) .,

A oAt & RAE AL da%tE, el UL UR IR LAY 7. 52K VO (w_await) HIft
871 =5, BAFIIRK, HimiE A 81 MB i, Frf X Lol i BHREA /O &8, M
(B ATRER: RSB sy ) 1Y 1/O AR,

WAL A R A B R ——EMER A A A RESH V1O—A B TIHIERS
RGEHATNARCH ., THRALA B N R B E D, (BETa LUR KRR 2 0 A7k
BT —RFI . MHSREE LB ENEhMRIAFRE, FHEMawhiEmns
BLA EMNRINAFR—Bsr. XHFMER T, BERETLHEARMMNGERE AR L, £
I TR BN A

REBAER T, XA NS B AT LA TAERRAF, e B3 Al GUIL & 7
(X —rR A LA, BNIREBICARFTEILCPR 2/ 2 HINAF) o X FEET 2Ok
% ax KPR BIBCRINZE, B AX LM ATLEE LN, BT Java HEAYRE, X FpEEE
A TAE Java B P (RAAIREE LisfTi T) RIEHLLEE. EL2FEEESL
53,

IEAENAE S R G —— NN AFRE A B B 4t 8o Fod o ——— Mok e, PERELLER
%, ARG TR AT UG RS 5H, flan vmstat Fidh AR5 (sURHHE, sog
futh) ALV SRRSO B IEESCH . BARE B UL WIN A2 T REIEAE R A

PRIz /NS

L XFRTA RLAREL, WS fRIEw ESE, AIEA A S M R
H, ARG EARS W ENRITERE.

2. BAREARIP FEFE, £FAS ABRIBERA S (FHERK),
BERBEABAKRLEE (FHERE).

3.1.4 MEFERE

AR B S 7 B S R 4% Lk 4n Java BE B JH AR S 2% VRt 450 s I 25 T &, RI2%
{d SR RE S I R L AT BBV A 7520 FIFH 48 BT LA SEARME, BB B ASE M 01
BRI TR &,

AR, BTN RS T HE T RAEE R W12 0 &k Fiise i i Bcda +ik orn
¥, FiLABIEGEMA KR HERAE, RRXEERANH, HLEERRIMMLEE




AT FM, DL EER.

Unix ZZ WML IR A T B2 netstat (K £ % Linux Z17hRHiE %A f1E netstat, 44
SRS ), Windows bW CAZE B A r (i FH typeperf, WEfsMZ%{E & — At GUI
R UL BB SR A, FRAERY Windows ¥ IR WEAL 2% B R & (8 B 4 LB, A2
A&, GUI £ B shkReMIR S e LA H 288,
SEBIR, B IFEE b TR AT DA 455, Unix B —ANSE00ol i dr 447 Tt
A nicstat, ‘EALLEREA ML O PR RS, M O .

% nicstat 5

Time Int rkB/s wKB/s rPk/s wPk/s rAvs WAVS %Util  Sat
17:05:17 e1000g1 225.7 176.2 905.0 922.5 255.4 195.6 0.33 0.00

/B e1000g1 & 1000 MB # 1, {EHRIEFM (033%), XA TH (LARHEABZLIRY
TH) WEAHRREEARERR, £ Edkmdid, 005 S AE3E 225.7 Kbps,
JREGHZE 176.2 Kbps, X 1000 MB %%, HERLAG ATLATSBI{ER]ZE 0.33%, nicstat
WEE B ZhE AT .

typeperf & netstat X FEAY T B AT LA4R A BRI B A FIBAE, (B2 ZEIHR ML EH=ZE, R
WA E CRIMEA T B O . BRI T BIRERRAE T /#) (Bps), 1HIFDNL,
WAL RN /Y (bps). 1000 JRAZ M LZAEFPALER 125 JkF 11 (MB). ARfilt, A
0.22 MBps, 524 0.16 MBps, FHINRGIELL 125 15 HEFHZ 4 0.33%, FTLA nicstat (B
RUTHE) BAEHLMEN, AEEFETERmC.

PRI £ TC 1% 3R 100% HIREFREE . XA UL IR IR, K32 45 (8 F Sdid 40%
WRERE DA T, An RS A s i P AR e A T, 10 4% 1 FH 3R A e K Bk mT
AR, AT RIFE M40 2 JF B E A&, XAMES Java T3k, REHHF
M S EABRIER G,

RIS

L AT R R, 55 LB M LATRIR EA R

2. FERILK SRR R BRI, ATRER A SEARIBCER KL (F&
KIK), WATREREABATREZMEIE (FHERE).

3.2 Java%kiETH

BHEATRIVM B Y, EZH Java IS TH, IDK B#HLA T TR,
e jcmd
CHKATEN Java $ERR AT A, KB VM EE. BERTEA, "LAERX
AT
% jcmd process_id command optional_arguments

jemd help RILIFIH BT A HIAr 4, jend help <command> w] LAZS tHAFE fr & AU IE
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+ jconsole

feft VM TSR E LA, RIESRERMER ., 2HERT GC &3,

+ jhat
BN HERE G, HAB T, XEFFHEHO TR,
* jmap

RO R IVM N ERER. WTLLER T4, (B L aER G o i
THRHEM,

* jinfo
AHH IVM IARGRME, WU RIRE SRR, "TERTHIA,
¢ jstack
Felif Java ERRAVARIE B ATEATHIA,
s jstat
fEflt GC Fe B AMNE L, "TEHTHA,
e jvisualvm

WAL IVM /) GUI L H., wHEEHHrETMA, o IVM HiftfE (FiEiEs), BA
jvisualvm o] ASCIHREURE O HERE ) .

XL T H A TZ HFLA TGk :
WA VM 58

gEER

EiEE

St GC o7

HEE fif i e AR

IVM HIPERE > #7

PRATRETERE] T, THMEHSUSHAE——x R, 2 TRTHTEAR. LA
AREAT AN TH, MRFIRT Java BEAADRMSTR, HEx LT A fhxk .
fEB. FE, FATEabHieHh THE (FERFIR, FLril), BARMKNEATIRE
HE, (HEMELEAR IDK THAEA &S,

3.2.1 EFXHVMER

JVM T HATUIR 4 IVM IR AT ER: BEafr2 AT, (EAWE IVMiRE, Uk
IVM ARG EME, %%,

i A7 1]
ey & FTLARE AR JVM BT «

% jcmd process_id VM.uptime

. . . ° ° .
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AL B
UL T4 LA 7 System.getProperties() HI& /N4 H .,
% jemd process_id VM.system_properties
BE
% jinfo -sysprops process_id
X g E AT -0 bRE IR BERIATE BYE, FAZERMITE B IVM FIEIA
E'ﬁo
JVM i A&
FEAT HEREL VM R As «

% jemd process_id VM.version
IVM 4447
jeonsole ff) “VM fHE” TURILAE REEFFAT FIRIAr&47, SEM jond BIR:
% jemd process_id VM.command_line
IVM Atz &
A LT 5 3 gk A o F A 2 TVML A bR
% jemd process_id VM.flags [-all]
BIERRE
JVM W[LLR BIF 2 ARG, At THARLIE, B b REBIMER A
ik AR, EmEEEMA jomd AR IRBUX 25 BRAH . command_line 7R FL#{E @y
AirigEtrE. flags Bonmr ATk BEivbrdt, UK IVM HERERE (FABIRY
(R Attbgee ), Zardn b all i, "TLAFIH TVM NERRTA IbRE.
BILAEAN IVM AMARE, KLZHEBRA AR, B3R A #BA 3 HAEE &
(BT ICHIHEE “MEEKZ? 7). SWiEREREIR, $RHBPLpRERIE AR WAV,
IVM iz 47, ®TLAH jemd 38X — i, a0 RABIR I FRE TVM B9°F & f 2 R BN E 2 1
2., IBLAEATAAT BERAN -XX:+Printflagsfinal SRA M.
e F ek EbrE&t 4, ATLABATLA T frd

% java other_options -XX:+PrintFlagsFinal -version

...... JLERIE,
uintx InitialHeapSize 1= 4169431040 {product}
intx InlineSmallCode = 2000 {pd product}

PR BLZAE A A AT RARBT A RS, BODE SRE SRS, FHR GC HRIIRE.
XA A ZATEN IVM bRl B BUERI e 513R (4580 Jend 54 VM. flags -all 4TEHY
IR o

X ey & HIAREBAR LA LR PRz —Bon, A 1 T I E SERORAREE R AE
BOME, KAXFMEDL, PTRERZLLT IR B8

Javab8E ML TEME | 37



() bR E AR AT E.

(2) Fobrb SR TizbrERIE.

(3)IVM A st it 5 kA EIAE.

#2217 BEAET) Fon, HEZNT IVM RARERIME. EERENBRIMEERRFE
LATRESAHIE, HitHAERATI S8R, product ZoRIERTA F& ERIBUAZ BEE —5
9. pd product Forbr HIEBNIAMER ML T FE/.

BERXZ?

PrintFlagsFinal 241 h4F JLE AN JVM T A #9844 A 4% (Fo4e IDK 7ud0 A 668 AT #E

BRKEBATENBLENRAT IFIATKERL S 58 RNEF (ARBEFH) A
£ 0945 8, H AR RG] A M AR E AR A AllocatePrefetchlines (ZKiAME # 3), ©
ERFREETUAE, A EES AR T RAES ETULER LI, 2K
HEEGALFELALE, RERARASNEY, TURZLEAFEML,
AllocatePrefetchLines fr &k it, FE¥EN MMMk, BT R CPU M4
VAR R HIXAKFA IVM & §ARBH M 2%,

i i — %Al GERI{E LA manageable (izfTit lLAZIAE SchrERI(E) #0C2 diagnostic (2
ik e CRITIRELCHEH , #BhE MR IE & ELM 2 HRElE) .

A B—FEREf TR ARG BRI THE, WE jinfo, jinfo AFALTET, ERW
PP FESA TR S e e PR O (L,

PATR R anfal gRECHFE Hh BT A drab A (A

% jinfo -flags process_id

jinfo ifif -flags B rLARBLATAAREMIEE, &N FITENfr &7 AR ERIbRE. X MR
BAREBAR -xX:+Printflagsfinal AFE5)1%, {H jinfo A HALIEMRIEREAVEE.

jinfo RAILIK A B AMRERYE «

% jinfo -flag PrintGCDetails process_id
-XX:+PrintGCDetails

B jinfo A B A~ 4 /R & & manageable, {H manageable (#n Printflagsfinal 4 Al
FRIAAY) BpRE R LG jinfo FF B |
% jinfo -flag -PrintGCDetails process_id # turns off PrintGCDetails

% jinfo -flag PrintGCDetails process_1id
-XX:-PrintGCDetails

TG, Jinfo sl RIEEFEME, (HIEAEW®RE IVM SR E &, Heanid,
K% B GC FikAT AMIbREERIE B ahiH (E R, LAdE sk e & i h . 2Rl
it jinfo Wikhrl, HASSEIVM B EMiTA. CALUMGTEERSEMIT. B
PLix MEA R ARHIBLETE Printflagsfinal 4t Hfric % manageable MUFRER L.
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IR NG

1. jend ®] S AEHETTHH IR BT IVM 105 405 8 —— 4G G TR AR
HRYIE.

2. &4t BIRM -XX:+Printflagsfinal "l HARERIERIAE . XEA B
EFE H LB E B OA SRR A .

3. jinfo fEASAr (FLLLIEUL T alLAM k) B MrERHRA H .

3 2 2 %*ﬂ’.ﬂ: oy
jconsole 1 jvisualvm 7] UL T 75 bz F FRas fT I SRR B,
BEEGITHRENIARGEE, MRl o RERA R, AT jstack SREURS A

% jstack process_id

------ L TR R S
WAL jemd ZRERAR(E B,

% jemd process_id Thread.print

------ R T BRI R S
PR 2 L 0 32,

3.2.3 H#EE
jconsole B jstat a] LAFEME R FH O KA 4, dstat BREFR AL 4RI /(S B,
F7 R I E SRR 12 2, Wi R iE 2 0L 4 7,

3.2.4 ERGCH#T

JUP B A RS TR ERRER 5 — 28 GC G ZHI{E B, jconsole W LA Skt P i s 1 fi
B, jemd ATEAPAAT GC #81F. map WTLLITENMERIREDL, A ARAE B el Ol E iR bk,
stat RILICHAR R &5 IEAEBATROIR R AR B Z LA

BT X SeRFAnfal Yot GC 1&g, 1EZ WS 5 TS,

3.2.5 EGiLfE

jvisualvm {9 GUI 5t [ w] DA SR HE 5% fi, th mT DL i 4 17 jomd 8 jmap A k. HE#E fik R
HefE A OLRI TR IR, ATUAA AR T H 3 7 #r, 4F jvisualvm f1 jhat, {645 L, %
=5 AR M i ) T EL AR AR SE F IDK, BTLASE 7 Z(E A4 = T H—Eclipse Memory
FB, RN fE S SR AL E R Gk

3.3 MHEESHIAE

PERE S BT 25 R PERE AT U C A h i BB T H, Java HIF S PEREOAT 88, KA ik,

Analyzer Tool
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PERE T2 W T EAE A &R TR——Fe R AL RAE AT & . BRI, ARE
7 B as U RE R B Moy B 83 BT R BLAS T R

JU TR A 1 Java PERE 7 T ELERZ FH Java 51, LA “5CHE” (attaching) S FHAYF5 2k
friERE ot — B PERE T 8 0T 1B 5 HARR I Z A1 socket (sILhidifEiding ). BE)a
H AR AERE 7 T B A v AT A1 8.,

X , IR IRUEAE I Java B —#F, RGITEEHERES BT TR A S PERERY AL,
RHERRFRAMRKA, TEEBS I TANEARER 2, 2ot TRRSHREAH R B
KITHEN AR ELX e R . MERE i TRERIFR GC Bikizfr, @AW AN AHIER.
fEPERES ATt Bl , AN A ERY Full GC {512 S B RE AT TR 0 X h %Rt o

3.3.1 EHESHhsEs

PERE T A PRI B R S BAR IR . SR RAER ERE BTV ARG, kAT
Hifeh, XAMREE, YRS — bR, xR T IIE S SR e
€. (SR, VRGAETHEREDHT: BA 25 ERELLVREERE FF P S e & A5 ) PR
A A RE 5 B ol CAGE R INRSS R SE L B ICHRY ,  BIl  f OL T B AU T
AR, REESHSTRESBR & M. T SHEMIRMA RAEDVTEE, RIGREEDHT
G AL SRR FIWT IEAE BT 5 5

Bl 3-1 R RHErh i WAVEE R . Zefe 2B AT methodA (LI HIIPAZS) Fil methodB (I

Flrp i @) . it g RIES e dT methodB I filt e, RAE B ak sk 4R K, (EPT
A i B ] N R EBAE DR AT methodB, i PR b3 Z I} A FE 1T methodA,

TiikA FihA

Jii:B
fist i)

v

B 3-1: XBLEMT

WA R R A X —A . WX AR ER, DKo Hriabt B, Rk
PR . (ER 080 SRAE [a] B A B/ PERE 2 AT 2R B R B ARIE Y, X BEREAF
. AEEERES T TAZ B PR lE, Xk AT AR RRPERED T TR Bk S
MBHE A RAZHINERA .

Pl 3-2 /& GlassFish Bz IR 55 28 Jaah— A st Bl & (B 2 AR 47 . b BoR, KB
A (19%) #HFE T defineClassi() |, %# & getPackageSourcesInternal() &4k, 2
FFI R B REAL 52 IVM i SRS BRAIE SR, X HATE. A TR E, 2
O NE P RE .
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—— s : Hot spot. —— _____Inherent time = 1
4 java.lang.ClassLoader.defineClassl I 2. 232 ms (19 %)

org.apache.felix.framework resolver,Resolverimpl.getPackageSourc,.. [l 548 ms (4 %)
java.lang.Class.getDeclaredConstructors0 N 348 ms (3 %)

java.lang.reflect.Method.getParameterTypes Il 286 ms (2 %)

java.lang.Object.hashCode MW 238 ms (2%)
/) org.apache.felix.framework.resolver.Resolverimpl.mergeUses M 232 ms (2%)
A\ java.lang.Object.clone W 212 ms (1 %)
4} java.lang.reflect.Constructor.getParameterTypes W179ms (1 %)

3-2; BF—THAIBMIR

HFAREE LR E —0iE: SASGERMEMMERE, MA RS defineClass1() itk
fE. MCEMERERVE R, NMizeRIbtEeoras Kb HEER Empy k. A, XFh
ik E H 2R, XA LB defineClass1() /& IDK J—h4y, miH &AM (native
method), BRIESS IVM, BNIAIRESE CHIMERE. M H., BIMERESS IVM /XA T
5078 60% Wl iR, (B33 ke R PERERSGE , AT 10%—X B Tk E i,

i AE LR, HEFEMERES AT &5 R LRI 5 R T 8 it IR 2% 2 3%, BIEH
‘ERTRRE AR GEFRODEME), RS ERNAMERERS 1%, RITHEMEE T
iRl Lk, @A SRR ER L.

*Efi f/J\F‘ ZAE B T AR5 FE TR S R Db 48 3w R(E RIS . GlassFish PERE T2
PR HIE, FATIE

(%,

TR/

L RED a2 AR P78

2. BRARAESHT a5 HURAESURAXTEE, FrLAS I ARIMIR K BB/
3. ARIMRHESITSREA T, HAEEAEAIK.

3.3.2 HRESITE

FEA S Presfatb TR Hres, RAMER, [HEe TS ETRFNSMAENESR
fﬁ{ﬁﬂ’]{n B. E3-3EER25E 3-2 #H[F AT GlassFish 3, % AR R — /e T
H, (HiX&k{E A EAER,

I, 11651 ms (12 %)

java.lang. Ob}ln equals W 5.797 ms (6 %) 0 s
org.apache.felix.fra rk gimpl lassLoader findClas: . 4,814 ms (5 %) 1,022 ps 4,710
java,util, Map. get I 4.535 ms (5 %)

0us
java.util. terator. hasNext . 4123 ms (4%) 0 us
java.util. Map $Entry.getKey . 4.013 ms (4%) O ps 8
ava. util.iterator.next N 3.951 ms (4 %) Ops 5.687.480
Ops
8 us
Ops

org.apache.fel framework. util. iImmutableList §Ustitr. hasNext B 3.430 ms (3 %)
org.apache.felix.framework.resolver. Resolverimpl. mergeUses Wl 2,329 ms (2%)
java.lang,String.equals N 1,988 ms (2 %)

= Hmﬁe
org,apache.felix.framework. ra olver, Re: nmplg etPackageSourcesinternal
org.apache.felix

3-3: “/l\ﬁgﬁ*ﬁgg
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FATLENERBE M Xty PERE X A &5 b B S w81, &%, BlfER " BHERT
getPackageSourcesInternal(), K75 HIELEAE T 13% (M ALRTAFH 10 4%)., P
AES M 45 Rl A Hofh JLAS 5 IR 2RI 43, ERHER] TRk, Wi defineClassi() £
B2 T . KR THLRE TEA SR Am K, HEEFXAMREIHRY TE
U R B gt ]

HeIE X S PERE > M 45 R L RAERVAT? X HUR T RE & A 0 008 R 20 52 W1 DL T W 43 47
LERERE . A WA B b WU R Ok B TR R S A, T £ B 7 1 T B A
P chribt T LR, WHeeh € LAVEIL s A RA B . fExAFFF, BAR
ImmutableMap.get() {H&E T 12% AT R, B EwiAH 721470 Bk, WA J5 0
SRR B R B R IE £ 78 B W] A R R TR .

At iE GBIk, $RAL 5T 85 2 78 2 S S KA 05 (B4 A G THA FH Ik B Ah 1Y
%F)o HMECREEDHTES, A Hras Al RESAFIEREIRZ S I A RLAT. Ebdn, JVM IR/
Tk (BWE4E) EHRMITRAS AT AR, %1% 8 B0 IR 2 T RIS R K
/I, BUAA AT RE(E X B A A FF BN, X BUR Tanf RIS, XS SBARE S Hras
R TG R R R RE RN . T7 i IR PR — A B, Ui as 2 2 TR AE N 77
A R . —BoRE, A () RRERDE S, siTAtkien Hrés Rk
A TRER AL E

] ImmutableMap.get() RAEXHLIHBL, (LT HHRAEDHTE R P HBL, B4 1R
EEMBAREE ., Java FIRAEGHT 88 RRETESRRNL TR 2 R REKBRA—EA LR
HAE IVM S BENAFRIHR . get() ik ATREAZ AR KA R 25, FrLAAT REAGLER A &
FERXABIF-r, BRAL M 28 FIRAE 47 85 25 HH R B5 RABHS 1 [RI AR A AR X I Ze3edimne
fiEbr. Kkbr b, AR aSHIEER AT RESR M AR S 2 A R ARSI . MERE A7 48 "TLLH
KRarspfhil, EHRMOGRETmRE. ERELEIThaIes,

PRI N

L FESHE TS NE LN RER, (B3 REESHTEE, EH
RN E R,

2. BEA S 8% AL AAE /DRAS X —— st —— i BAE R, CAR
il %t bz FAPERE AT RZNR

3.3.3 [FHEFEMLIZREL

E 3-4 B —MEZE > LE (NetBeans HERE S #r25) 4 #r Y GlassFish 530, af
PLE M, Bt ao 47 6 ] 3 22 8 park() F1 parkNanos() 5 H T (A5 FHE LY
read() J5i%).
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Hok Spots - Mekhod i PN O SIRIEE i 7 )| Sl e e o IovRCREIONS i i
‘}:wa utllconcurrent lucksLockSmport pnrkﬂmon (Ob;ect, Lung) =] 632,104 ms (57.3%) 470 |

java.utilconcurrent.locks.LockSupport. park (Object) | 350,790 ms (31.8%) 356
|lava.net.SocketinputStream. read (byte[], int, Int, Int) | 60,444ms (55%) b1
|org.apache.Felix framewark.resolver.Resolverimpl ¥ L {or.. 1,562ms (0.1%) 22,400
javal lmg_classl.oader d-ﬂmclns (String byte[], int, int, java.security. ProtectionDo.. 1,501 ms (01%) 2,447
java lang.Class.priv (boolean) 1,282ms (0.4%) 10,657
|[ava.utiLHashMap.getEntry (Object) 1,015ms (0,1%) 1,656,447
‘)ava‘utll,con:urr ent.LinkedTransFerQueue awaitMatch (java util concurrent Linked.., 1,007 ms (0.1%) 18
jorg. apache.Fellx framework resolver.Resolverimpl.mergeUses (org osgl framewor... 643ms (0.1%) 182,836
iorg apache.Felbx framework.util Immut ableMap. get (Object) 608ms (0.1%) 3,067,340
org apache Felbxframework.utiLimmut ableListSListitr. hasNext () 605ms (0.1%) 2,899,072
Java lang.ClassLoader getCallerClassLoader () s66ms (0.1%) 18,506
jorg. apache felix Framework Bundlewiringimpl$BundleClassLoader. findClass (String) 538ms  (0%) 2,980
org.apache Felix framework utilimmutableList size () 524ms  (0%) 2,903,040
jorg.apache.Felbfr k. Bundlewiringimpl. indC yDelegation .. 455ms  (0%) 8,289
\]ava utiLzip, Inflater.inflate (byte[], int. int) 413ms  (0%) 9,988
llava.utiLHashMap.hash (Oblect) 3 £ 409ms__(0%) 2,259,411}

B 3-4: - HERELZNDTE

Xk (CARRIRYBRZE 5 ¢k ) HAS{HEE CPU BHial, BRLAX B F A E (& CPU {8 3%
Aok, BALEMRIENOIT. MHALSRIER 623 A2 £ 4T parkNanos() J5#;,
MAFFNPEE LS (Fl4n, FEHLMMERIEH notify() k), park() il read() 4%
[RIFEAnL .

EAXANRE, KEBTSA S EWPHEN %, MMOSELY B RAZR (GXA4
f5il-f-, NetBeans #i% & A WA AAEX LT B Ath Java B I ) . EEXABIFH, X
RAFE . (FIEETTHIR Java SRR VRS, X SeL R FRIIT AR 45 23 BT B AY serviet
(Fnifh) ik, BaHEAIEREA, FLAXSLEWHNE, FHESPIT. TRER
RE.

EHMEO T, RERAS DR B LEHERAFIERMMN R, SBE waltO—FfFH

p—

T A e 15 ek 31 5 A L i kTR B Sl e X SR B 7

—J5 T, AR R AP AT R T A R o #2825 PHLZE 5 B R ARic I R, W E R ME.
Iﬂ 3-5 J& Oracle Solaris Studio H:#E43 #r T B.ih Bt B RAILFE .,

" o M Rhd SRR éll 0 i
Sl m

B35 —TRENBEIHES

BB DORERRE — A~ i (Brh ARG : SR 13 &R 1.2). Bl (ARK
) RFRAFEFGEAPITER, ZAKBERFEREAERT. NESAERNLE, &
B2 AT T RERI, RIEHFMER 1.3, &8 13 ZEMMSHER 1.2 BiTHid
H¥, F%, HTAE—PHRAXEXIR, UL T ML 2 (Rl Anfal #H ELRZN Y

WALAERE], A2 A KA ESRERT. XKERER TR 2EETRIRA,
FRELX AR AT RE —RAE S AR, SRR TPHEE R read() (SADID).
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PRI

L. SREVPHERTRERMREFE, Wl g, ALEE—PRETCITAM
[ 11E N

2. B IERPHIER TR, SE o MR RO R £, TLABEIA H f P %
LR,

3.3.4 ZAMHHTRF

A tERe o CHAROHT IVM B StERery TR, X THERTLAESE IVM R TR
B, RN HASEAARRE, XRTHABEERAMENRDHAN. A Ao TR
TRTLAR R 8 IVM B9 C RES (LARAE(aI A e ), 1T Lo sth T B W] LA 3k 40 B AR
Java il C/C++ . H,

[# 3-6 f ASHR#, J& Oracle Solaris Studio 23 #7254 #7 GlassFish JaahI4E 58, TREAH ST
2%, AILAHESZ Java Fil C/C++ fRBY, (RALT WA Solaris, {H'EHALALE Linux A4 Liz
7. bR b, XS F DR Linux OS R8I LR, id, ARAE Solaris {9 ARLE
¥ bidfr, AT AR REZHNAGE.)

B user | 8 User | Name
CcPU CPU
7 (sec.) (sec.)

25,105 25,105 <Total>
Syste : i e i sl g | i

0.550 0.670 java.lang.ClasslLoader.defineClassl(java.lang.String, byte[], int, int, java.sec

0.380 0.380 <no Java callstack recorded>

0.220 0.220 java.util.jar.Attributes.read(java.util.jar.Manifest$FastInputStream, bytel])

0.120 0.170 java.util.zip.Inflater.inflateBytes(long, byte[]. int, int)

0,100 0.100 org.apache.felix.framework.util.ImmutableMap.get(java.lang.Object)

3-6: —TEIMDHTE

HER, F-5ARARE, ida FRIMAS CPU KA A 25.1 #, Hrp 20 24 Jvm-
System it FH, XA JVM H S RRED M. JVM 4ai% 28 20 F1 GC &/ (Ohn b Hifth — sk
HBNER) . WOV TLASE—2 7RSI, skbr b, XABIFHIRTAR RIEBIETAE T 4% 28 b
Bzt Bmscantt, WRA T ZREFEERE). 01+, GCLBEARE TR ER
it Al

BRAEEA TIRAWIZ IVM A &, GULXEAMEBRE % T. aRKNEE, "TLHE—
SRA LR IVM ShREFHRILEN. Ad, XA TAMEFEHRICHELELE—ET
Java FIPERES #7 LA BT A RERR BEH9—— BLRHEAE GC LIl IRl fEH T Java RYHERES BT LT
A, GCE&BACHILFREAR. (BRAEMKATZITRINLER CPU 2R, 50 4i% 25 2%
B i KB ) T RRG: BRI AR ) CPU IR, (AL FAES
AR CPU, R H S EEAZRW, BAGEREEERAE.)

— BASIHE A ACRD R0, sk el DAoL ag sk, CAEE A% EKbrfyazhid g (B 3-7),
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B user | & User | Name
CPU CPU
V (sec) (sec.)
5.041 5.041 <Total>
Cess ava.lang

0.380 0.380 <no Java callstack recorded>

0.220 0.220 java.util.jar.Attributes.read(java.util.jar.Manifest$FastInputStream, byte[])
0.120 0.170 java.util.zip.Inflater.inflateBytes(long, byte[], int, int)

0.100 0.100 org.apache.felix.framework.util,ImmutableMap.get(java.lang.Object)

3-7: — TR

RAE S HT 88 T RAE defineClass1() #5240 T HeBR TG ik, MRERIX AN J5 i B 0 7R FI A S B
FHI——5.041 # {19 0.67 F5 d T2 1% (AR ETE RAE > 8 i S I A B3,
SHEEREAR I T b — e FHEIHANE R RBARE JAR SCf:. B TRIRERA
%, XVEHEA BB R R Ef——REX A b, EEMRED T Chriki GRit
inflateBytes() /5#%) JAR X VO R THRAHIE 47 . Hofth THMIA S HIFRATXLE
5 B85 & F 2 Java ZIP JErb A i ARD Bk 24 11 BEL 2 1A R i e i 8t T

VR A ERWERMERE BT TR, SEHMI TR, EXREEM LR ENRRE,
PERED M 85 R AR REM IR B EM LA, (BIRSHUE M EREN, ARRATER
TERARSICR, AR U B Bk T ik,

RN

1. AHBPERES T 45 ATLASR AL IVM FnR AR A ERAY (5 B

2. JRAHPERESY H7 45 R GC (5l T %[0 CPU IR, fRIEHLRIKL
SR A IERRY G, AR, AR RoRgRIRRRR 5 T WAL,
1 Tl et o7 PR RE T £ 25200

3.4 JavafEFEi=H#l

#ilkhiR Java 7 (M 7ud0 FF4f) i Java 8 & T 74 Java Mission Control (LA FFR IMC) 11y
HEfEH . JDK 6 JRockit JVM (IMC HIEEARTR A T k) 9 P SRR IR AR,
Oracle ¥ B1EA Java 7 —5r &3 Tt kK., IMC AREIFIERR Java B9—84r, HFHREA
VAT A AT (kA i, b2y RIRA 3e 4 D WEs TRV TR FE2EL) .

IMC 27 (Gmc) JFRE—/AVE DLAR RS R/THLEE EAY IVM BERE, RWTLLER— A4
HEATWAS, & 3-8 & IMC W45 GlassFish 7 FIR % 83 19—~ 5246,
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= Overview L -
~ Dashboard [ =t d@x

Used Java Heap Memory JVM CPU Usage Total Live Thread Count

; e Nidath . 0 -
Now: 925.03MB Max 1.37 GB

- . v
Now: 199 Max 199

Now: 68.41% Max 72.07%

~ Processor fiad@x
100 o I U —— === @ [l Machine CPU Usage
som | @ [ JvM CPU Usage
som -
I
| 2%
o%

4:09.00 PM 40912PM i uaz::': 0296 PM TR EBAdd.. S Remove
~ Memory HadER
TG s i AR A wem i @ [0 Used Physical Memony

som 4 - @ W Used Java Heap (%)
ot
0%
20%
o%
409:00 PM 40812PM wsu::‘ 40936 PM 40548 PM B Add... ES Remove
T Overview| B Server Information| X - ) = o7

3-8: Java fER{zHIgR 52

Elrh BoR T IMC IEAENTISHIEALE B . CPU (EFSFME( I, (HiSTERE, CPU EIGHE T
HarHLes LRI CPU (B4 L5 100%, BNfEix et iEs i A T 70%) . X2 s
Mo aprtE: IMC RTLANEIS A ARYE, WA PURRTERERT IVM. TIERHY “fh” wTLARLE,
PUE/R IVM (8 (FrAMZETHER, 46 GC. Xk, LRG0, HERRS) LA
BARVERGAMAIEE (WLER S CPU MR R, TUAIR M. FHREE).

RE ALY TR, IMC RJLAR {E{AT# 4% 52 FH ) MBean %2 Java Management Extensions
(IMX) HH.

3.4.1 Java k{TidRz=%

IMC I8 Java k47127 % (Java Flight Recorder, JFR), 1% 54 FArlE R,
JFR ¥l VM {015 s Fe, X LenTARSRIZ M IVM #9175 s MEREFIHR 1

JFR MEARIERITB—AEN (Flam, SRFFEANSINELENESF), BULEHH
R AR, ARSI (REENFISCHES). BARRRFAEETEM S, B
DARA BRI F . IMC AT LA 7R i 20— S M VM SRER G A SC 13—
ATLAX X S S AT 4T, 12 PERE IR .




P X e —— R B, PRI bR/, Bl R A EWE % ——#RT LAEE JVM
ARIZ%, IMC [y GUI AR R iz fTIH ) jemd dr 4ok 42 1, JFR AIERIN IR B R A RIKH
TrH: BFFIERERY 1% LA T . aRIFBMFMAES, S8 F 0k 10mE T8, it
M2, ARG FATIEXERE, ROVET R PSRk BrRtikRt 2
FERY, AT S 75 55 BR AR JFR A Anfe] TAERY,

1. JFRHESR
7RGl JFR 123 T GlassFish 52 AR 55 2% 6 sy BBt . AR %5 28 is /7RI 5 2 BATITiE
Ml 5% serviet, IMC X Einz /e, HARFIMEEAMIIEME (B 3-9),

k% Overview @
| 25 I ® Events @ Operative Set Interval: 1 min 6 s (selected) Synchronize Selection
[ L@ er ] ‘
L] J ! nbleid et bl
Memoi 6/134:10: ol | | 5/26/134:11:27 PM
] mfy 5/26/134:10:21 PM \EJL.&JL&)L&”S‘L /26/ 2
Code Heap 999. Total CP.U Usage Gc PnUfo Time
o y L
Threads
| \ @
| Vo - N C - e ;
| @ Avg 786.58 MB Max 1.43CB Avg 98.23% Max 100.00%
System

| CPUUsage Heap Usage |
- CPU Usage
| & B Machine & B JVM+ Application

4:10.28 PM 41035PM 410:42PM 410:49 PM 41056 PM 411:03PM 41110 PM 41117 PM 41124 FM

General

JVM Start Time N/A
JVMVersion  N/A

B Overview | # JVM information| @ System Properties| » Recording

3-9: JFR B#MER

LEBTERIS IMC A BRI A B RAE R R0, (LR BRATR CPU f e FnHE(E
i, QOGRE EGREAAMEL (H—RIEEREZR) . BHEZ T DUSCK LR R A
DI, ARBILFAIBARXRED 6 538, MKk ZfE, BaArREIdTa R ZA 1:06 58
HOF 6

v CPU 5 = * KA AT LAE HHIEEM 4. GlashFish {9 JVM 7EEIEEHES (CE#AZ)
70% W5 FE ), WHLER I CPU 24 100%, [HiMJESEA —Bk iR LA —8ERE: 25

2. 3 IMC iR, —FHTE
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R, JFR ICFRAEhREdR. & 0D mk FREFRE AR, @itk B bRt B AL E
AL T MR B F NERIIAT A .

2. JFRAFME

i HICAERE BREERT, B 3-10 REnR T HNEILE A — AR,

® Events B Operative Set Interval: 1 min 6 s (selected) 8 Synchronize Selectio

| T | RN ALY A RN TR | wm§
5/26/134:10:21 PM u L_} L:J @J l.'ﬁ,l 5/26/13 4:11:27 PM

Heap Reference Objects Failed Promotlcns Failed Evacuatxons

Heap
& B Committed Heap @ M Used Heap | B GC Pause Time
B e e e e s et et e e e e s
125684 4+t }- -t 441 g
g i Wl
= 76800 MB l ’ M | 3!
51200 M8 f ! l ; L W 2
L 41028PM 41035 PM 41042PM 41049 PM 41056 PM 41103PM 41L10PM 1117 PM 41124 PM
Garbage Collections General | GC Phases| Reference Objects| Heap| Perm Gen| -
GCID LongestP Type ConcMoc GC Phases
- arallel: Event Type | Name Duration | Start Time
:; :nr:‘:;:uz garallel:z :: "GCPhase Pause | GCPause 15ms 939 ps5/13 4:10:21.
G msmps P No GC Phase Pause Le| Scavenge 10ms14!n:}/134:10:21.820PM
. GC Phase Pause Le{ References 18 s 5/13 4:10:21.830 PM

194 ms 916 us | ParallelSc| No
19519 ms 16 s | ParallelSc{ No
196 ms 302 ps | ParallelSc{ No
197 j ms 270 ps | ParallelSc| No
1981 ms 530 ps | ParallelSc{ No
"% Overview| 8 Garbage Collections |l GC Times|

StringTable 5ms 223 ps 6/13 4:10:21.830 PM
GC Phase Pause Le{ Prune Scavenge Ro| 05(5/134:10:21.835PM
SoftReference 38 5/13 4:10:21.830 PM
GC Phase Pause Le| WeakReference 05/5/134:10:21.830PM

1.US '.11'14 10:21
% GC Configuration | Allocationsl 9§ Object Statistics

3-10: JFR ABER

FE bR, AR S e A AR el & A= TR A ML 2 (ifo B B ERYE, %0
PRI TP HE R R A T 208K A R ER AR ZFNR) . £ T Mtk 878 JFR id7%
] & AT A B (Bt T — kM), B FREryntiE Al e 28 XA
%% & ParallelScavenge), Mikrh 34730k, 4 T MBS —F oW BornBERE
58, BAEXKIIRCER BT A e M BORE T 2K

EATK K MX A RES R BRI, B2 HaMENER: AZ205IHMER
FIZ AT ) e B, R ek R o 4 A X AR T B B (evacuation failure), GC
ﬁé‘:mﬁﬂﬁ%ﬁ (BB A K /NFN Survivor %2 (Al UAR B ), 2 o BAMIFRE R 2R R
FE. MIRIEFE S |E 6 M, FERERESEICX BAFHRMXA TRFREZNH
[, B VRTEEEFEIH A b CMS B R ARGt 28 GC (B A& T 4me? ), =
FH IVM ] i 8 % FH{A (tenuring threshold), (% % T GC R HAT AL PR A $diE,




JFR &R EIZ

3. JFRICADAT &
JFR' iy “HRAD” #HE BoRpric R A<M HrE R (B 3-11),

Hot Packages
The packages where the application spent most time executing.
; _Package i - ’ Sample Count Pemenr.agel
M javamath 2,265 40.89%'
Ojava.util 821 14.82%
M sun.nio.cs 501 9.04%
[ org.apache jasper.runtime 367 6.63%
M java.lang 309 5.58%
[ sun.util calendar 298 5.38%
[H net.sdo.stockimpl 277 5.00%
[@ org.glassfish. grizzly. memory 204 3.68%
M <iin At 100 1.R1%
o 7 Sample Count Percentage|
@ java.math.Biginteger 1,120 20.22%
@ java.math.MutableBiginteger 700 12.64%
@ sun.nio.cs.UTF_BSEncoder 500 9.03%
@ java.math.BigDecimal 445 8.03%
(C] org.apache jasper.runtime. JspWriterimpl 365 6.59%
@ java.util Arrays 281 5.07%
@ sun.util calendar BaseCalendar 249 4.50%
@ java.utilTreeMap 244 4.41%
& Overview|@ Hot Methods| = Call Tree| ¥ Throwables| @ Compilations| & Code Cache| @ Class Loading|

3-11: JFR KBEIR

EAMERE —NETRER T —H84, ZE-AFEZoEPMRAMEEME.
HETRE, R 41% @B R RFE java.math @NATTHE . PLERHEA K b5t
BRI BB 5 EEFNBE o i AR TR B

S5H Mo ARAA, JFR 24 TEFRDAHBAEMENR, “RHHIR" (Throwable)
IR T AN SR E (5 12 Z8iHe A H 2 B E it £ 4 S B0k
HIPERE) . B4 LT KA IRIRIMNSGIF R EAEBST 4, BIERBEFONTILE (28
47E),

A H A B —— e, VO AL R —(HX Hd f#y kEB 4 HEh JFR 2 A 5¢
HOROE T E AR,
4. JFRE4H#ES%

JFR ARV F R EAILFRE Tk, BRME LR R L f i, (EEFHARREE
MJidoe “HET miRA S, SHE 3-12,

£ 3: JE3CA: “Java Mission Control”, 13 JFR S Ak, — %%k
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b = Ol recording-load jfr 2 <o

e

@8 Synchronize Selection

@ = Flight Recariie
v @ & Java Application
» | @ Statistics
@ [l Allocation in new TLAB
w [l Allocation outside TLAB
@ ElFieRead
wllficwie
wll JavaError
w [l Java Exception
& [l Java Monikor Blocked

oy |
341127 PM
@
Show Only Operative Set

Total — Count
1hSOmin 105944 ms | 10612

@[ Java Monitor Walt Imin4s833Ims 1,536

Wl JavaThreadEnd
ol Jova Thread Park
@ [l Java Thread Sleep
W [ Jave Thread Start
[l socket Read
@ [l Socket Write
v @ JavaVirtual Machine Evant Types
> Db Cli Lowds | Filter Column |EventType... 3| Show Only Operative Set
> @ CodeCache I
» | @ Code Sweeper | EvertType e Total Count
» 1@ Compller | W Java Thread Park [ 1h10min33s9as ms| 9,772
> @Flag I [E Socket Wrice | 405928ms 1,306
e [ Java Monkor Wait 32min 20597 ms| 638
» @ Profiling Wsocket Read 2min 235905 ms 230
> 1@ Runtime ‘ B J2ua Monitor Blocked ssemms| . e
W intial System Property WsvaTrhread Sleep 7min 11 563ms 13
VM Information ‘
» | @ Operating System |

=
ga Sk gl gséa gay

i

& Overview /T Log| § Graph|»® Threads| & Stack Traces| il Histogram|

@ 3-12 . JFR E4ER

& A AL AR AT A i T B Ry . ax BLUFGERER RA BIR S, R, A
italt, REIERERMEEM. ExmE, RIEFHEENEE (THERWAELD
L IEPTRAERIE) .

ARG 66 FRiEIFE S, B IVM P4 T 10 612 34, JDK 24 T 1536 A3,
FEUL B PR AR AR X A ) 2 A 6 R 267, e B2 THE L XA R B e i 1k
(thread-park) FIEFR%FF (monitor-wait) FH At AiX 4. AILAZRG X EH A (F
b, E@EEITRRAEIERM) . AP IR

it T 66 BiE, MARIZANERS socket {£9% T 40 ¥, Xt T4E 4 4~ CPU _Lizf7i9 B Ak
Fakil, XIAR—AAEREAK T (WEtEll, 264 #), BE®REATLARL A% i
BN R SCEERE (FEFS 10 EFIHAEAR).

SRR, SRR socket T 143 b, X ABCFEWTRK LLERERS, (AR —PiBEnx
Sesrf, A B IR S A SE LR R (E T BELIE VO IR T B BLA M A EIE K, XL
FZ Al —ARK— B A —— R B ¥ read() FiAPLZE, BrLLix HATEEHUR ) 28 153 W] LA
2 ARAERIYERE BT ES, TRELIZFINT KB VO PRER TR Z iy, LRIEME
FEPEREIRIEL

AA WAL PRIE R, EasE o TEATTHER, BiES o AMFRS: B ER—R&R A ESF
W, RiELREH GERSRABNZIK) —L CPU B OS #r &M RIS F8. Friftisy
br & T AR R A TABFRIE 2, (KA B B () A0 45 £ 12 05 #: 19 CPU B iRl PN, A< 4> 47 88 7T
PAZh BRI fE B, (X RAHER (40, Oracle Studio 43 #7288 7E Solaris i&fTiIfR
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4, {H Linux Efe b ERUREIRHE S Solaris AHRE B HIRIERSLH 1), (B IVM "L H
] JFR 2L AT A HiX Lo 54 .

fE BT AR IE 2 WA 0 B, Akl ki, BRATLARAVARLE JFR $M-2 H ok H
FIVM {0k, BRI T —A A WG R, X2 Hfh TEAREIR B, 7E Java
Tud0 w1, JFR RTCAMEAR 77 Fhaefh 2R, RIERATAIRRA, SEFARBHET XS MA
FiATE], X B — i .

DA 8 2 2 R () U MR R A G R . S0 T AR HCfth T L4 jeonsole 1 jemd AR EE
EAGERE, XRERBAES — AR, B raliRr & F 4R, X7E JFR ZMRHME
wg.
Classloading

o JEHEEIET KR

o BRASBEIR BRI, AN T BN R
Thread statistics

o QIEFIANSRILRESL, SFRFETE

o WHAPRZERLRE (AXFRZEETIRES])
Throwables

o NPT R IR

o HZ/UREMEREHE T, DA el kb paaEEEE R
TLAB allocation

o HESrEORIBCRFNAS Hh £ FR o BO 2R DRI K/

o Herp o ECHIXT RIS BB TEGB RS B
File and socket I/0

o AT VO BT H IR

o ki / SRR FARR ], %8S RAC I R FU%FE SO socket
Monitor blocked

o FRPERRMIZRE

o TEFREETR PHZERILRELL K A4 B ZE (it A
Code cache

o REBEFHIAR/DARBE £/ 0E

o MWRIZEGFHBER Java Kk, RIDEFRE
Code compilation

o WA BEMEIE, OSR ZRiFFAIZRiIFHIR K

o B&T JFR HAh THMAFEMNEL, HXEMNZNTRLRISE —EE
Garbage collection

o GC W], BAEHAAFE, LRI/

o BT IFR K THMEFENELR, HXEMNEAN TARRNS—EE
Profiling

o BEFRFED M
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o AMRARMEREPTEIHEARLEE, HIFR o &0 TRIFAE S RKIME

RSN
3.42 FRJIFR

fE Oracle JVM @ L kit Am, JER #0464 5CH] . oh THIRE, WLAERN R B4
17 E# kR -XX:+UnlockCommercialFeatures -XX:+flightRecorder, iXZ:7F = JFR 4544,

HHFEFad B A SR A SieFE R, iIeF T LLEE GUI &F sk,
1. B IFIMCFBIFR

I J e 7 9 e (] #1752l ek IMC GUI (3me). 24 jmc B2, BA5IHIEfT7E 401 &
GErp IR JVM R . TVM R R ERPIRIY YT AUBCE . Bk * “ RATICR A (Flight

Recorder) #r% I AR E 3-13 XA KITIdRE H .

Start Flight Recording g

Edit recording settings and then click Start to start the flight recording. v
Filename: (Treme /<rarme skron S oek JERAT. L D00 = p Famh, ] S i S T aaT i) (s
i [MyRecordng . = )
@ Time fixed recording

Recording Time: |4 min

() Continuous recording

Maximum size: T : = o F e ey L G
Masi age: - - - — - —— —_——— - —
R R IR s e el Soasten s RO D o b LRl C e o e
Description:  Low overhead configuration safe For continuous use in production environments, typically less than 1% el

;overhead‘

Tip: See the Recording Wizard Help For more information.

3-13: JFR B X{TieR&ED

RATICR A TLABRCA MR 2 — BEFr gt GXAEF2 1 o8, SEFsgdtT.
XFREEILR, KA —ERZE N, SPEEFUCAIEM:, I HX gk A B R Frat

IRIFIR /A

i 4: UK “expand”, S LERERIEN AL . BHHE
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ATHATES S — ERBREIFBILR, ReEar-E L TIER, SEEIVM #
52—z EE R R DR, ERBMRIRE I Bk, X ittt
DAY E] IVM Anfafni 245 HH ARAF HIFER .

PREL Tl A TWRAMES BT (reactive analysis) . JVM SR B BALISE, ARIGHEAE A0
PRSI0, (9140, WebLogic B AR 95 &% °T LAZEIE F B2 IR 55 & 5 3 ekt (6
WAL 5 sy B iER) , MUREEREICT . IRATCARHERSM, kLA CEEE TR
X Leid .,
2. BEGLITHRBIFR
FFJa JFR ZJ5 (G -XX: +f lightRecorder), 45 MRS 4% il i BL I AE (TH LA B Anff %
H, JVM Hl -XX:+flightRecorderOptions=string 25 5 R BaE, "TLAEHX il F* S
. MIRAEO R A, SRR string & —FIE S REMIAT — EXE, WL
FHUA T £ 56 -
name=narme

HUMRIRIL R 27 .
defaultrecording=<true/false>

PRI R B I RIdR, BRINK false, X TRty dr, BiZikA true,
settings=path

JFR X ECHHIXE4 (BT,
delay=time

IR IT R RTHE B R (Al & (4, 30 %Y, 1/hi).
duration=time

TE SRR SRR 1]
filename=path

iR X4,
compress=<true/false>

WRAEGIFRIESE (gzip). ERINH false,
maxage=time

BIREE i e O B 0 S e ) B 4B 1]
maxsize=size

IR PERZ R AR (filgn, 1023K, 1M),

EHEEN T, R R EERINCRMRA R, (B4 TEXROREN, A Em e R
FFizfrit (fRi% -Xx:+flightRecorder EL5E457E ), H jomd i,

BT R RATIER

% jcmd process_id JFR.start [options_list]

JavatbBEBE TE%FE | 53



options_list & —HHIE S RA AT — (Ext, EHlidFammdtsr. "TRERE S fr 44T
{# i -XX:+flightRecorderOptions=string b iIbRE e 4 —FE.
R IT BFFEEILTR, WTLATEAEAIIE R, @k DA T i 4 5 24 i 0B 38 2% o BEL I $50 48 il 1 5
ot

% jemd process_id JFR.dump [options_list]
IR ALAE «

name=pame
EXA AT TR ELH 1A,
recording=n
JFR L% M4 5 .
filename=path
Fefl ORI
MFAENFER, FTREF A T £A JFRIdE., LA T4l ARF RidR:
% jemd process_id JFR.check [verbose]

XA, Rl B AFRIFAEN, WAlMERREIL KIS (RTLMERAL
JER &) . BERERBFICEIME
% jcmd process_id JFR.stop [options_list]
XA A LA T T«
name=name
kiR AT,
recording=n
{F1kid%rI%S (Wi JFR.check 317 ).
discard=hboolean
RS true, WIEFFEAETAZ S 2B HERI S (IR ARIIE).
filename=path
iR 538 E R L.
| SIS IE T RGN, 7E A S LHEREMIA RS s iTix e & kIC R, KRG

3.4.3 EFIFREH

JFR (4ATHY) FEREL 77 Figifh. RS H2 AUt ENMRAYLZRIL (Fla,
T RAEMMREO AT EM) . Kb A0S F AR RS AR H R A 2 fhk (F4,
BSOS UAE read() i FE I AN A 2 il ) o
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Hith JFR =44

JFRRTY At SATAZLACTHFH, Bk, REFFEGER, REHIFR AL
BTUETL S EAWGFH, Flde, WebLogic B AR 4 BB —m N FIR 5 B F 4.
JDBC #45, HTTP 45 %, X £ FHFoi] @FiT0 69 JFR FH4—#. ©MNTUAEAN
Fa, TAHXBEARE, FF, AHF, RIMALY IVM T k2R —2ix €A 1
e W FH,

W & R AT Y o A

WA B ASTIA I, ik R R BIE— B AN T £ /3 JFR
IR XA, BONCR P A SWEEITA M (6 MM kE IR F AT R),
RTHEMBRER SR, KEFRINCFOFHNT 1%.

AN IF R E SR, Bilan, %58 TLAB 3, 0] LAHS B VR (T 0 G 0 75 1F B
s BCFIZAEAR, HEBOAMER PR e A I RICT. FRE, BINDRIF R THES
fF, HRAAH 20 ZH—A LA HE SR, (HHArTRE S BORARENR .

JFR iERAGE M (RAEFARRIE) &2 AR (Rl iy 4 17 A B B T )
JFR B TRIABEAR . BRIAER (BRI T S A 08 1%) FtkRESHriitk (K%
Bk T RERF S E DR 10 2K ) . X AR Hr BRI T Sl THE 2% (i
B A — A, BB IX /M2 ),

B R me BEPET AR L, URTRECLATE BRI B 3-13 p B h B B B 88 MO4%HL T . BAk
RIFEM b . SHOME/ jme/<release> Hik (/A M) T, F1$JAVA_HOME/jre/lib/
ift OVM £/F) T, SRERSE AT RERELRHER (TUAER “EREE L), &
BEA KRR, S SUBTIEMR . OB, kBl 2 BB R HEME, RIBTFEEFE (8%
M) B, R R CAERRARE TR 2ok 1 B .

Bl 3-14 7% File Read S{EIF B8, HHEBEA 15 Z2F . RBOCEBE IZEN S ME F

o XA-FA- ATLABL B A ZY File Read SH{F A ABERE B . XN I ——X st h
T RH R (AR B B (B vl e BRI
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Template Event Details

Name: |Custom Template |
Description:

Filter: | |
" »MThrowables
‘ » [l Allocation in new TLAB

| » [l Allocation outside TLAB ‘
v [ File Read |

Threshold [15ms| |

@ Enabled=true }

| <« Stack Trace=true !

" ‘2:2!&&'&% iy | !
» [l File Write I

- <. ] J

 cancel | (I

3-14; JFR SRR —THZE

F ORI LAY XML SO, BrCARIT R rh A S 7 8 (DA B {E Rk B R 5 B 2
B) WA XML 3. XML PEARCE SO, (ERAMBR T LE—&HLa 1
S, RIGEHIE 2R EFT, BHA A A,

TRIE NG

I. BF IJFR A& T IVM, FRrLARTLABCK rIREHLEE R VM N,

2. M TH—#, JFRAGMASIAT —LIr. T HEEEH, "L
J& JFR, DARICHIF S K &S B .

3. JFR AT dr, (HEEA ™ 2P hiRA M, BiLARaT LA AR AlLE
SEkM L,

3.5 ING

R T RRYERE AT SO KB . X T TEATREEIFRAINER, ARRARLE, KHe
LA T LA,
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EATENTR, SFLTABEARK. otre X TRESRLEM, [HaTRef L4
BT —EE R, modré Y aEREES HiXEER. MELTFEREMM.
A fTiIE TR LA E SRR, HORME A 2L REiA b REAS SR M= St .
THRMFEEAEFR: AR L TATREOLEMN T (83 AP E RN T
B . XA GURAR A — U B SRR
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B4E

JIT4i% 28

Bt (JustIn-Time, JIT) 4% Java BEAUWLAIEL L. % IVM MERESS IR KO3 T-401%
%, TR IR ElT Java B B L EHMER 2 —— TIRIRE Java JF R A RIiT &
BRI, EEHR, EAASEERT, REEAgE e AR,

AREBEANBGIER . BN BRFROLIERE, HHE NT FiFSOHLATAL,
ARIeEemi T 2884 Java A PTRIERI RIS . A EHRERAENMIES, ZIRA TR
FFtRE TR R EZNPR, RHEEHOXERE, FENEGMWE T —S5RI%S
VERI R E R TS, XA A B T BRI PERE | RSk it —

4.1 JITHwiEsS: #E%

FVE—Leira, AR A BRI S PERYIE, W LABOO KRR BkE FFkiX B .

HEIL—E Bl CPU— RaethiTHax Dmfr @ R4, XML g it
i, Bk, CPU FrihATHIRTA e/ 8B4 SR AR 4 .

{® C++ Fl Fortran iIXFERIIE S WFRARIFERIE S, B AR FELL #ES] (&RiF/EH)
A RBEF, RI5HAMIFSEHESER THHISC, XA TR SR I g
EFxtReE CPU 9, REEIAEW CPU, #BaTLAPhFTAHIA A9 —#E HI1CrS: tkin, AMD f1
Intel CPU =AM EEAR), #HHAMILCHIESHAE, FRAN CPU JLFEEREIITES#
W4 CPU #RIAIHE 4 4. {1 R IHFA SR, FARAR) CPU & & 5| A —LE474,
X SR A T E A CPU _LigfT,

BIMEA —LE{R PHP F0 Perl X FEMYIE S, WRMBEAIA., HEYLE LA A G REES
(BUFRA php = perl HIFE/F ), #HEIERF RIS ATLAZEAE (] CPU Ligfr. BATRFH, ##
B 25 0o AE B XRG4l — ki ARAD
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HAE SRR A REAZ . WRAANE SR AT MR RERERE
E YRR AL B, EEREiE T, B, EsfrEkaTReatie 1. BAERNET, £~
Wi e — T HATIRIAR X RAM £ MRS IITIRENAR, KEFHWIFE TR, %5
Ve JE A ACRD SRS 4 1 T AT MO AR T

0 R 2 1 s AE AL R E AT R B L R, — ARl bR i iE
AQMFF - A RATIC SRS & 4] & ST B A s 2 MR . AT P35 17 < (E AR A
AR REATE AR, (B ONEAFEEF) REPUME B A0 T RERR 247 JL
M.

Bk, fF RGeS A2 ey —HE I RIS R R RAE R 8RR . TR S, R —4%dE
Mg ff bt —— AT ik il — R R RER — AT MO MR 2%k 15 A A2 08 15 B A B R R AR RS
To ERWFERNGFEI, 5 —EFRBARMERTEZ G TN, 2R 5% & dix
2, i S —5), R S a4 i e (B /R Ll E AR R 4 T

HiTixee (SuLthry) KA, MBERARILF RV B mFNAMNESE. RESAEH
MRRF(EE, XEfE BT AR R L —REMIACRD, X6 (R] S AR 25 Toik By .

R R ARSI IALE T ol F2 4. fRIEAR, SPARC CPU [ il 4i% 28 JoL1E Intel CPU |
izf7. 1 Intel Sandy Bridge AP 2% Hoft AVX H5 41 B AR HLTCIE(E 2 /Y Intel KLEE
ar Fizdt. Bk, wkAR e SERCERA RS Egwi%, i R R Bofiife 4. X
REAREETS, Glan, KA 3k fCaDm Py 2 A2, xSt A B AT RIS AR
A YRR U, (B ZFRA S & R AR CPU MHITAL.,

Java IR EE— KPP AR, Java S WS F—(L AR %178 E CPU AT & M itk
HlARD, i — R AL RIES. RARIXCHES (FRA Java F1F5) w[LA
M javaizfy (5 php fifEizfT PHP A 2 AHR U EBE ) . X {73 Java BOA— TG ML
HIfREIE S . Y Java BT TR BEARME I b HIRAD,  BRLACRE(EFRRD P T 1 3
HiERCEEREN R, B TFX AR R TI AT, RIBERRA RO
441" (HpJIT),

Java HEALWLAEP TIRH 2 3 ARG A X R 5 R A BRI T A

R IR iE

e 1 FEEHEMAREE, A5 ) Java SEBLJE Oracle [ HotSpot JVM, HotSpot 14 5% H
TEBEHFREEFEN LA, TR, 8% 2A o REs T, W HrE
RERLEL I X SRR T £, X SEXR BB R B R, RESBITEEE
FEAE A A Rk

Bk IVM $ATRESEE, HASBIIFRE. ARANEARB, F—, wRAEAHRT
—K, GFTEMBERTR D . T JPdT—kIRED, RIT Java RS EL e 4m1%
ARIEPATHIE PR

(BARARES R LW WM ik, SERBTMREIERINES, RERER T RWiEN
fREGE R, 0T 2B L R A T 4 1P AL BRI IR o i Rl A G 18 4% L AR RE

ITHER | 59



PATHRAGH R Z — G i &5 nT AR BN 5 ik s R R A %, T AEA T4 %

£ ABBERD TIRM: IVMITHRE H LSRRI EE L, Bt S8k T i B
i, XER IVM ATLATESR ARSI AT KR Lt .

A AR X S R L (DARRE M e 58 ), 4675 1 — A i il 1, B
equals() Jjik. XA HIEFIET @A Java Xt R (BESRPATA 204Kk | Object %), JF
HEWWwrRES, YRS EFI b = objl.equals(obj2) FHit, T AE XM ATHA
equals(), AR objl MYHAY (), XA Z)AAIRAT FEA AUHEER ],

BEmmENT
BAEBREZORMLCIHTHRALASTOM, ARTHAFAB T AR, $ 4
VAT KA :

public class RegisterTest {
private int sum;

public void calculateSum(int n) {
for (int 1 =0; 1 < n; i++) {
sum += i;
}

}
}

LXARZ, FHEFsunLMBEFLEIAAT, ZAENAFRBRBEER DT 69RE,
FE2ERSAHHAMFRE R, 4o RHRMIFREKARAKREA AL (HEA) sun
G94E, MEEMILERET, BEBRLXLM, A snIMBERANFASZ, A
FHBFAHERATHEIR, RE (AEXNTHALGEZ) BRAHERIAT LB 5=
EROP: N

EAMAEFT SR, PXERBERLERATHEL (RALFEIF) XEAHFHEFEE,
—NEAELEFEN G —ANBETAFLEBTRATZENML, AT NMNBRARFAST
©) £ N A B 3 A R AZ T VLR A Ak )X ANME,
RRNFLHBERBFBEEERNAOHAT X, SFBEEHH (escape analysis) B (A
RAFAR), FABHREAZAME,

beanis, BEEREIRIFEAT, JVM & Bk hATiX & 18 A, objl fIK BUER R java.lang.
String, T & JVM kT LAA: B EH #8 H String.equals() 4wk S, MMAERSEHSR T,
AGRER i gaiE, W& EABE TAHRIZE WA 5 3P 5%.

A B LR T RIATIRDRT, obj1 5E 2 A wl REAL Bl A 3 BT A A& String, FTLA
IVM 214 B4R AR AL B X el RE. RV anstk, i Tkl 75 IRMPER, KB
ik R R R PEREDD AR 2k (/D obj1 —ELR String BF[EIAEDR) . XFEMLRAAER
iz it — B B2 e Anfl fie 2 Ja A REME A XA A o JIT ik &% 55 1 ARG S 1 8
—AEE.




RN

L. Java BRI & THIAIES F G AL MARIFIE SR MERE.

2. Java CPE#EGIE R EE S Qava F109), RIGEBITHR# IVM ¥ —
g2 e R

3. FIEG IR R A S A R P A KR, BORHSGE T HERE.

4.2 FMENT: EFERZFESFHKE (Client,
Serverg, —&[EH)

AR TRRT 1 IIT e a, S FEMIBRR A R 8 2 17 IR Bl 5 18R U 10 4w i 2% TR .
Fk b, HREERE Java ZAiEk L% B TR S F, KOAARIM Java RHE OB ES
TR IFESS . BRIDREDS ¥, B FIRRIREE T X MR i 45 .

X FE PG IR 28 AR client Bl server, £k A Tad it LHTEFERIFSENSH ()
fn -client & -server), JVM k% (HE ST H) @i HRXERFRH A (FiFH
1, client Zi%a%) F1C2 (ZaiFes 2, server Zwi%ey). TANIAFLL TR H i & 4%
BRI ITRE S R, XA Em.: FRRBE, XeRiECsid
THREE 15 4, PRIV “client” EiILAHM O LR 4 F| 8 AU CPU f18 GB NfF (RCHEfEHLL
Java WIEEA: fRF i o Y IR 55 2% B 2208 )

SXAERREFIRE
HEBEBFREG JavalFEES X EHAFERR, KAXARR -XX, HAALEFSFER
iX JUAN B $.4543)5 . -client, -server & -dé64,

% % % % (tered compilation) & A #] sF, £ & R A F L & F B H X
-XX:+TieredCompilation, %4 & %E&vk%F LM1E M server Hi%E ., T @644 1F124
AW 9 E%iF, BAL client HF B0k E4 R,

% java -client -XX:+TieredCompilation other_args

P Fh 4 15 % 19 B I ZE BITE T 4R KIS IR HLAS R, client 4w i 45 JF )2 45 EL server i
PRas gl Ek B EARLHATRI TGN B, client 4% 2 b server Zni as Tpk, K ATHY
FRiRACHDAE L server ZRiIFBW/M S E L,

AL TRE BRI, server 4a1%F &% S Frm IF IR 2 T L EMCE A M EAE . server
G iE R E SR I RIS rT DA Ar b b AT 1. Be2%, server 4wi% &% A= I RS ZELE client 45
PR, WH A MR, RUEMIREETRFEETE2A, BB EE 2 EE,
AL B B R, A AT ARG FRERE? At 4 VM ASRETE 2 Bhitt H client 4

PRaw, SRIGHEE D AR Pl FH server 4niFas? X PR BEFR A 2 & % F, DS H client
YRR, BEAADASH, i server 4Ri% 2 | 4ni%.

Java 7 {1 R A R b ¥ 240 T oy BARIFRISKIRYERRAS , BPRIRIBA LAFAEVF 2 HE
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ROUHRMAFERIFESZNAR), FrLAXSesCIG iR 5 B4iEECR AL . M Java Tud
Frif, X SRR E LR3I TR, LA B4R F o ALE R & 1 S tEMERE.
Java 7 )5y BYRIEA LEIREE, FTLAREACABONIRE ., HE Java 7 95 B4IFR BE
HIVM REBRAF IR/, ER ARSI (RARMRESLBE, S0 447 “Gix
g R ARSI IL” WHR) . EH Y BoIFTHREHRE server Zaikdd (-server siZ WL E
FHEE Java ST FHMEGAE ), FEMRER Java iy 1T 3G FRE -XX:+TieredCompilation
(BKIA(EOA false), Java8 W, 4r B4aiFERiNAITFS.

Py T RSB, Tl DR A 20 7
421 HUEF

2 R s A E bR, B G client ZwiE . A[E R AR SR iR S REN
ZHNFE 4-1.

®4-1:. AENAERBYRIFSATE FHS3HETE

o4 -client  -server  -XX:+TieredCompilation
HelloWorld 0.08 0.08 0.08
NetBeans 2.83 3.92 3.07
BigApp 51.5 54.0 52.0

Xl LAY HelloWorld B, A 4iFas LitRiisy, BUAEREA 2 BMRIS T LatrLAE
fife. FHHXTHATHE A 80 EFIIES, WAMDRMEEEIIMEREE 72 T ML,

NetBeans A& AH 24 #7%  HUEGE FAY Java GUI . EREsE, 28429 10 000 12, Wikt
—BEEE R %, JREhit, client FiiF A RHB A RS0, server 4uif 2 Rzh1%
T 385%, KLMMET 1 #, EESBRIFDIFALMRME, BRI TE 8%, HEHAK,
XFRAE A+ 4 NetBeans— 1 £ GUI BIF E'E, HHE Web (I 2% BT FIRY Java #ifh——
BRONEH client FRiFEAIRE . PERER Tl . HKMHoERHEAERT, Bk, B
MR, Mgt FiAhB A BRIFERMR Bah Ak,

BB B R D ?

£ FGUIAFAANETZHNL, IPEKRMERBFIMERES, RAXMNBZTRiESL
1& A server %%,

4o R server % F B MAT AR F 65 GUI KD, x4 GUI &9 LA H TG, i
RARAP TRAXASEEHZIALA, 12X, WwRALFMAT RELETH, THFMR
HAELT ., i, NetBeans TUA# AT KEA Y (FoHpitt)) KAEH, wXEH
server %% %, R EMAIMb,

BFERAELTAZTERANSEFBRZANA (AARLAHHERZKX KA LT ENHF
HZ—, PrvAX 242 5l FARALRA w0 B EHE]), JeRIMRGER 5 IAR, &~
2B, A EEA server BEBRSEHEFE,
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B AR BigApp: —/MRKHIARSS #ELT, 4ol 20 000 42, FIERLTEBIR", EA
ERFE G, AILAEEETHEMEH server fiFes, REBITEIT LR, X client Hi%
AR LIRS, XAFIFREARES | TPAREN . FBEHASEIVM, E£XR
B, FEEMBEAERUCRA JAR X, Mmidl2y TR (BRiklish, B ERERER
FIF client 45i%2%),

R NGE
L. 4n R BRI R I (] e EAPERE % B, D client ZRi% 2Rt Bf FIFAY.
2. 5y RV RSN (A FT AR T client Zai% &% Frak 1R B Bt Al o

4.2.2 {RiHtabiE

X HEACER B A Ui ——RC B TR R [ — SR S AU,  VAMRB ECH g T Ff gt 1
SHE R BTN Al e fll. 3% 4-2 &2 — A

R®4A-2: HLEBRNIFAEACRFEE FEIATHE
REME  -client (F))  -server (%) -XX:+TieredCompilation ( # )

1 0.142 0.176 0.165
10 0.211 0.348 0.226
100 0.454 0.674 0.472
1000 2.556 2.158 1.910
10 000 23.78 14.03 13.56

5 2 A AR R A B, IR L SERI I RE R (BARCES B REZE ),
5 EECRN 1 F] 10 000,

Je SRR A 1 F 100 B, client 2% 28 Bt o2 BURZNE S5, 1 B An R b B Ay e SR 4 i/
100 A, client ZaiF e R E g, Zfa, YEREMHAMMRE T server Faikd: (FeBlE o B4
VERY server ZiiFes ). BIERDERE, o BRAGFNMRLMEELLT client 481%%%, FlAY
B PEE & A T LAV IR AT R Al 5 4.

B — AR EE, 5 B&RIFSZARMER server RiIFRIF 2L, Bt L, —HREFRE
WislT, HIFETHARRGL, server FIFRMMIZARIRE (KHEDFRT) AIMRE,
eI R P88 — /By FREDIR D BAT. Bk R Gmidix e R —— BB G i AR S dF 19 5
F— MRS XET. EaAREER (W 44279 “GERE") Fritiery, %
b _EBIE R K324 T, server i as A Al RESmiE BRI A RS,

RN
L X FHRREEOES R, RIZERKIITES BhrHRIEES .
2. Sy BEmIERMALEAE S A BV BRINESE .
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4.2.3 RUKEEEITRIRHA
RERATRERERRORIES T, KM ST0RN 2 AL, fRKM G
BRI OERE, SEAR UL, RAERR S 2IE—— Bk K BRI T R 0 KR
A, EEGRIEBE SRR — MR ELROEE,

{5l A A R S H R, JRAE serviet AT, WEIKIAM serviet st SR HLAbE— H B E
25 EHIE R, K 4-3 2% 2 FAER fhdb BF R EHE, EoathS %5 0. 60 F1300
FoE, ERbRYIR RS

®/4A-3: REBUAEARASHTHNEILE

MER (#)  -client  -server  -XX:+TieredCompilation

0 15.87 23.72 24.23
60 16.00 23.73 24.26
300 16.85 24.42 2443

H T 88 60 ¥, FRUABMEAAS M, RiFSE A TLIRGRBHE BHRIFR
m, BB server i SR EAGIh SRR . (B, KERBSER MRS & B3t
fTomi%.) aZAfFriien, FMELRIME server HiFeE, o BRIFTURFE LSRG, £
i L HERE,

PRI /N

TR RE TR B AR YL, BLi%— B server ¥R, BUFRADE

4.3 JavaflJIT4wiF 8 as

2 PR S 3 2% 2 TR A 2B, IRATER TanfAsk B A& 4miEas. 7R FH Java
B, T EEEERA, MR EERR TR ES. Java AR REEE LS 20 JIT 48
ek, FIHATAE, FOTHE T client #1 server 4i%ds, b b NT 4% 84 3 Fihi4 .

o 32 {i client g#iF#s (-client)

o 32 {if server 4iike: (-server)

o 64 i server 4ii¥ sy (-de4)

MEEFPRERE B, PRGEFRM IR SRR TRIAM G ST RIS S (-server &), A
FIEH A X AR R,

32 {uif 2 64 {iL?

o R R AL A K, RLMIE R 324269 VM, 4o R R 64 14k A 4%, AT
VAiE 4% 32 {3 K 64 4% Java, FRA T 64 12484 A2 LR R 64 1% Java,

Jo R F3GB, 2{ithJava L B h—%, FAEAASAELZ ), ZIREAHIVM A
RAAEH AR 3245, BAE R LU RN E S T o4 lida4 ) (PrRIREA IR 64
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{2 CPU), % B 32 {2454t P7 & 69 A B,

% 8 Fitit T R4 ehF@af #4584 (ordinary object pointers, oops), iXZ—# & 64 {%
JVM ¥ & R 3242 F bk ik, ik, BPARAXAPAL, 6442 IVM 694 & B AKX
F 3242 JVM, X R B %€ AT R & KK B R AR 64 12F 4k,

3242 JIVM 9 RRZ AR #ALR S A E R 4 GB A4 (F 238 A# Windows % 3 GB,
X B MAE Linux A 3.5 GB), m HiL 8467, KAAK (permgen) Ao Ay AX 4L 1A
A IVM Fr R AN A, A —ANEFHRAGES, BA 3241 JVM &% A CPU #)
64 12 &, PTAKkE1 A long & double & #4942 4- & 32 12 IVM 3L AR,

£3242 JVM BT 0424, RES RNAEAFRTE DL, LiEMBL 3222 64
{2, ARZILEEMERE 664 12 IVM LB 7B 5% 2| 20%, tode, AFAT & iTi06)
REMLIZALA, s XM 3242 IJVM LB, 328 20%.

12T B EBRIERGN Java by, RAM/AEI: 32 {78 64 2 IVM, ifadEmfih i, 32 i
IVM (Bc%) AFFgRiIEeS, iied (L RA —Fhgmidat, (3558 k64 L IVM A B4 1%
o, Bohor BaRIETEEA client FiFHFHAVLEF, (HIENA client FiiFaE0E, 64 (2 IVM ik
i&fT.)

At — BRI ZE, FERERALEERT., ERZHEEE L, 32 60 64 g &%k
M. FEVRAVHLIG B T LA HiRh VM, (B4 408 A EBRERE 251, Fik, ERL
Linux A#L2E b, Fe%3E T /export/VMs/jdk1.7.0-32bit F1 /export/VMs/jdk1.7.0-64bit, i it
% B AHRLAY PATH SRIEHE .

fE Solaris LWIA B AfE . 64 frRYZ3e s B 32 . BIBLATA T 3 Fhi ik 25 2B £ A R Y
Bk, MTHEEMPRRERS. LR, Java REERFKRE fustbin B, &
it B e Ay A AT 3 b i S R E AT R . Ak kR SN R, T
HotSpot fFF % A B3l % {8/ Solaris 1E4 £ EMF KRG, FLAEERERELRT, i
MEELXSETE (AREICR) 2545 Nk,

FKFomiEes, BRERN—ma: BIEIERAM, 1520 FMRNgIE S N I35 A ™
KM SE, N 64 7 JIVM FiXE -client, IBTCIE/ERER FHERS{EH 64 7 server 4iiF 2%,
W 32 6L IVM _Ei%aE -d6d, mt St Br4s SEl A 3245 64 £ IVM [1IEEIR .

BEE—T . RIFHAERRR T RER IVM & 32 (08 64 07, LLR &2 IVM 4%
BB, F 44 0R THERE IVM REMRA . HEB B4,

R4-4: FNAWVMZEIRFNAESH T 69R1ES

REMIVMAEER  -client  -server -ds4
Linux 32 fif 32 {if client 4w i%¥ 2% 32 {if server 4ai% 2% HEE
Linux 64 {i7 64 1L server 4wiF 2% 64 {7 server 4% &% 64 {if server 4% %%
Mac OS X 64 {ir. server 4iiF 2% 64 {if server 4% 2% 64 {if server 4wi% 2%
Solaris 32 {7 32 {if client s i¥ 2% 32 {if server %1% 2% HiE
Solaris 64 {7 32 {if client %% 2% 32 {if server 4ii%k 2% 64 {if. server Zai¥ 2%

ITERZF=E

|
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RIEMIIVMARA  -client ’ -server | eyl
Windows 32 {i% 32 (i client %1% &% 32 {if server 4w i ay gt
Windows 64 fif 64 {if. server Jaik s 64 {if. server 4R o 64 fir. server 4wiF a5

fE Java 8 W, LRFTAIE LB (AR server Zi%es, [RRLERIATT B E41E,
NEERESSHES RN 29 FERIEITR, IVM EZFEIARZIERS: BAGRIFESEiE
TR, XASERHE T IVM IAAPLES & “client” HLEILRE “server” HLa¥, iX/-PRIELE
BEETEREARSGLARILE FH CPU % H ., 2 4-5 FIH T A EHIBIME .

®/4-5. AEOSTOH B8 LBIRRINGRIFSS

;g}ggggﬁ i . . TR T
Windows 32 iz, fE&EEM CPU -client
Windows 64 {7, fEEHCEM CPU -server
MacOS, {EFE$aH CPU -server
Linux/Solaris 32 fiz, 1/~ CPU -client
Linux/Solaris 32 fiz, 2 A8 E#Y CPU -server
Linux 64 {7, {E&E$ER CPU -server
Solaris 32 {iZ. /64 i overlay, 14> CPU -client

Solaris 32 {7 /64 i overlay, 2 A~#UA_EAY CPU -server (32 firfEz\)

HEBIARI HiFaR
A B R PTG 6 Java 9B RE R, TUEAUTH 4
% java -version
java version"1.7.0"

Java(TM) SE Runtime Environment (build 1.7.0-b147)
Java HotSpot(TM) Server VM (build 21.0-b17, mixed mode)

FiETH R A& Linux 28 A4, 3242 Java, mE—FHATHANLBEBEANUTZ
A2 —. client (324%). server (324%) =K server (64 4%), R PFi4=3K 69 Java N L
BREZGH%ES, Re6—AHFITERERNGLHFE:

% java -client -version

java version"1.7.0"

Java(TM) SE Runtime Environment (build 1.7.0-b147)
Java HotSpot(TM) 64-Bit Server VM (build 21.0-b17, mixed mode)

EAM T B 89 % 64 4% Java, £ Linux £ 3 64 1% server 455,

BOAE R T —AE AR, B EshE T 32 2 Windows HL&% K Ui & B B EZM, Mk T
Unix [ R4E— Mok i BT KIS A THIMERE . —anBEAE, XHrpABISr. Hbbkid, 3
& Windows A LAia 7 7E s PERE IR 25 2% b, BIE R 32 MR, X b O Tt B %0
server fi B ak . SULAAL, VFZ PR S5 & M 8 R AYD Java EER Ay & DI EACE, AP
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{7 Unix BL&F L, iX2Edr4 H client 4 iF a8 R EkR .,

PRI NG

1. A[FIHY Java SCHREARIRIGRIE S .

2. AN[EIHIERVE R GEFNGAL B SCHFAO 2R 13 25 th AN AR T

3. BRFAGHESMES, MOl FaRrcHigmigdas.

4.4 YRR RIFR

KEBAEW T, FriBgmiEa e, Hoom U BArbLEs L1 Java £ # E R IVM Fida
e X (-client, -server @ -XX:+TieredCompilation) [fitl. 4y B4zl &K iz
TR RS, Mo T @ T AR R RRSL, 4> B4RiFS client 4% 25 HUPEREZE B
WAREZE 2N,

B TR IVM FIRIF ST R, AL sof TEATHIMIRA TIE, Ak — s,

441 FHRRBERE

IVM Za i OISRy, SERBEFHRBEREFEZENILCRHIESHESE. RBERFHIKR/NE
iE, FTLA—HIEE, TVM g RESR I 21005 1.

R, WRKBEAFLD, BATRES AR, —ERoailigmiF 7, mAmllss, &%
SR AR o DA R (IRH1R) .

XA [ REAE ] client 413 €% Bt 47 0 BARIERHR T Mo (A B BLAY server i &, [H
Al AR BRI, PTLARE G R R K AT REBL I ACRD 2247 . 1fiF client 4w i
axltl, AIHEARIERIRATRERARR £ (HIbE &I B BHF) .

A AT, TVM GEH) SREUATES.
Java HotSpot(TM) 64-Bit Server VM warning: CodeCache is full.
Compiler has been disabled.
Java HotSpot(TM) 64-Bit Server VM warning: Try increasing the
code cache size using -XX:ReservedCodeCacheSize=
AHEZ 52X AE R, BT B4R, Java 7 FLehiA frid A5 B LA IER
AT e TR R 55— P 4 3 28 O 45 I g AR 5 i, BB RS HHAYZRIE H &

% 4-6 FIH T AE & H AR AFRIEIAE.

R4-6. %fqﬂzﬁ.}:ﬁﬁgiﬁﬁﬂﬂﬁﬂxd \
32 {if client, Java 8 32 MB

32 i server, 4 Z4wi%, Java 8 240 MB
64 {if. server, 4y E4ii%, Java g 240 MB

32 fi client, Java7 32 MB
32 i server, Java7 32 MB
64 {i. server, Java7 48 MB

64 {if. server, 4y E4wi%, Javal 96 MB
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Java 7 JFJR 5 R IER, BUOAARBZEEFERABH T, BEFEY K, #H client 44
PRSI R P T R RIS SR AR R/

WA 24 RIBLE T AT B P B i S AR R A7 . BTLA, AnfalmRadgess, A4
RS A kIR, G A T TR S RN 1R 3 £

-XX:ReservedCodeCacheSize=N (Xt FF E xR b, N AHBIAMIE) fxE AT LLIX
BERBEEFNRAE. REBZFEHEENKZHEIVMNG —F, Fo&%E (H
-XX:InitialCodeCacheSize=N #77E ), fURSZE A 146G K/ NI SR 4y B, — B FCilimt 24 m
(AZE/BAM) . RIDEAFIREA K /AIMEIEE R 22K 0BT D VM 4% 28 A BT A E ()
411 Intel HLES Y client 4 1% 2% (00 45 RADEE 174 160 KB, server 4 i% &% M W 4 R ID4E A7 A
2496 KB). &4 K/NE ZHIARIESG G T, ASATEREE BCkhrmim, Fril s AR
%€ ReservedCodeCacheSize (Hujhidi% e AR AFAYHR K(H) .

b T ARG AN 22 A TR AR RS R AT A B KT IR AR, XA A T 2007 X BUR T Hir
HLEs A 2/l R, RRDEAEI% A 1 GB, JVM S {R® 1 GB fUANfE2s 7], SR
XER NAFAETR B A S Bl , (R EREWRENY, XEWRED THERENGE, 11
HLES 214 2 I AN AT

REAFESESEANF

ERIVMERGALEmrBRALGFXZEGEANEFEL, XML AKDLESL, Java
VAR M TVM A ) 424 P #0515

EFIAZHMAFmFEN, FALSL T “AAELA,

SeAh, and A 32 £ JVM, WIEERE S A S AFEARERELE 4 GB, X445 Java ., JVM H
A RS SR (R EAEMSRR) . oS A ANG (8& NIO
FEREAENA), MAREA RISELF .

% F BRJER, RESRAF SR, KRARH (R BRI R H) A
TR TR0, SR, FERIRAE 64 bl b, XAMEIRE SRS RS A LBRECR,
B AR A T el R 2 N A, B ok Ud, BERESRBE LHINT.

i jconsoleMemory (PNAE) THi#f Memory Pool Code Cache El#, w[UAMTECIDLETT .

PRI /N
1 RIS AR —Fh A B RIEM BT, BREW IVM iz 1714 K0
l%\%(’

2. 5y BYREMRA SR B RIDEFBOARC B LR (FFRIELE Java 7 1), (€
Foy Bgmidmnt, POZMEARDSAr, S RIZH e R/,

4.4.2 YRiFHE

AR LI E ST AR RIS 4RI e . Jorh B RS SR AR B TR, — B
PATET—E s, Hk® THIERIE, ikt LRGEBnEBmiERm T,
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AR X R E RIS . AL, AR LA T IkfR g ik ds i TIEA
TMEERARN T GFSIA—LRIE), b ERE RGO IALG EI(E, BrEAT
B Jaitie.

Gt AL HE T AR TVM T BCER R - 5 R VA R T B & A i v OB R [l T 4 8% . 11 Sk B
LT R TE BRI THIR S, FriBTEAe e, BARAEIEA A SRR, i
AT 718 continue iXFERYSF CIE A,

IVM AT HA™ Java J5 kI, SAREIZTT iR M R TH s B8, SRR PIE 205 2 T iE
A, MRES, X ERIEARIES] (BAAIRITEARTE BIE 2 W 4.5.1 510 “HWikLk
BT o XMRIFRA B AR, B bR IE.

{H, MREAEMREKE— KRS A RTFEEmAGEARLY, Zm? X
LT, IVM A& R S aiFEIEsh . FrUER e 58, MR st &g it
PRI, 2 ROEFRM B 4 5 B B {E, AR ANEER (A% T51:) wh T LABESRi% .
XFhgRiERR A L4 (On-Stack Replacement, OSR), HIT{ULGIFIEHR LA, TVM
VATENEER TR D RE SR IR DA 3R . (EPRIRRIDARIEES )G, TVM s B-iul a4k B
RS, TR T —RE R S HATIR G 2 F 4R IR,

PrifEgmiF H -XX:CompileThreshold=N prifih’k . {#FH client ZwiFasit, ~vAIERIA(ERZ 1500,
{§£ 1 server ZiiF &5t 4 10 000, %k CompileThreshold bR fI{E, FFELHIFHIET. (B
fG) k. AmiEER, REA Dl X PRER EE S T B0 T8 n B 75 %A
FAUHEC 2% B SRR,

¥ OSR %wiF

LK OSR % EBANHAEFTFL, FEE, RAOSR 4% An X (45 248
AANK) FEFALE, EAFFEFEFARET HMN,

BAkkDt, OSR 4idd 3 MrEMA

OSR trigger = (CompileThreshold *
((OnStackReplacePercentage - InterpreterProfilePercentage)/100))

Fr A 4% & F &9 -XX:InterpreterProfilePercentage=N 4% & 69 8 AL A 33, client %%
7% -XX:0nStackReplacePercentage=N #9 2 iA 15 % 933, VA &g 745 OSR 43T, 9
W BEEXE 13500, & server /¥ E P, & F OnStackReplacePercentage % 1A
A% 140, PRk S @i 4085 %) 10 700 B4 745 OSR %%, 28, S ToE%Ek
W, BABAME, 2PrABAAT AR AT RRANESE, #HFEFAIST “S4%
#BZEM

A — B, PEREVROL AR W & B % CompileThreshold Frikh, 9k |, Java AL
R EHIZbRE (Bl4n, #HE1E server 4 B4H04T 8000 ik iEMR Z G HE).

FATEL TR, client 4iF s Fl server Saikay EAMREA R AER, XLERRABRE
BT G T i SRR A TRESR RS B . PRIRSRIERIMA, FERE R T server 4if &% ok
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B, ATRESB/LHIFRBAMMAE—A L, MAMKEY, FHL EILPEETLE,
411 8000 & V& FHFN 10 000 18 FH 25 Bl 1

PRATLAINZA, TVM {557 B 45 2 ik ok L8 E st Bl VRO, A [e] 14 B f 5 i ik () O
BAH APEREZE S Ml 1E A AR A 1% B E B LA TN E A

o AL — 5 A AR R

o (HEIEESCIEARTREASWE server SRR HIRN LB LAIE,

H— PSR ERAR, (B0, A A G EEE AT ZWRIEE? AL B
IBFN G RIE, W AKEEE AR, X E A BT R REE J5 I AR PR R BT i 4
(B L 2R Al oL o

TR A E RS FIERD (RE5IE 2 IVM R B R 2 ) . Kbe b, HHEEE AT
ISR R AP ER R, AR — /AR R, AT KIS el AL A &
e, BMERAEEfTRIRF (RHXTHoRUL, ARPRIXLET 3O (lukewarm]), X5k
A T 0D G R R R EAT DR IE R — R UL, Bt oy R 4 1 ) LB SR server S &5
BRARR Z —, TR TR J7 i A pE R B R . AR B R 715 B R
AR E LRI IEBEA GVE, DA IRk AT LAGH it PR S 12 &% (R A A ik 26 T3 T A i %

RN

L Y ERMIEAPITIREOA R A BIE IR, sta R AERE.

2. oZE A & SRR Btk S dmiF .

3. P& SMERBTRD, UET R 13T fEkmili A
PIGIEMEIE (FeBl&X server FaiEaFRIL) .

4.4.3 WMHmFIE

KFhgiit, BEEHRHNEFARIILA S, XIS A 2o by FYERE.
WML, TR RTUALE A B B4R 83 R Aanfal TIER IVM AriE (Fnfb TH ), Hep
B B EAYE -XX:+PrintCompilation (ERiAA false),

WFIF J3 PrintCompilation, #ik%miF—A Tk (SU0E3R) B, IVM sk SHTED—47 84w i%
N Z(E 8., WG BEARER Java EAR Z B & A FTAR, X B HE Java 7 12
SFREMIITE B

#i ke 2R RE B ERT BA L TR

timestamp compilation_id attributes (tiered_level) method_name size deopt
AL IR ] B timestamp A& 4% 52 BUIIH ] (R IVM & 1IRFR 0)

compilation_id j& NHFIIFESS ID. @ F X A~ H7 FOR it S, At fE(EH server
G R I (B A 250 1% 2 R EBOE A ), VRA R 2 R BLALFFHY compilation_id,
i WG R L BRAR R T MBS E 1S T, (EARERELALL FES IR, EAFRENRIFE
A ER R R AR IR T, BEAKE W RSB FENZ (RE OSR 4k thiig,
2% HBALF ) .«
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attributes & —4 5 N FF RIS, FRRBEFNIRE, RAEMGRIFWRT THE
JE&ME, SAFTEN T AR B BRI, %R T El—2stk, Hik, S 8
PR RTCARIRHH B 2 AN 24745, AR RS T FA,

. YWiFA OSR,

s R,

s HiEA R R

: PHIERC & A i

o AEREACHD T T R AR R SRIE

Horp Rl 3 AN WTLL A R, BRSEARETE M RTARAS Y Java FhERIAAKIERASSATED, FASRIFA
SEEREES (FEHIES 4517 “GWiESRE”). fa, n BHEREV IVM Ak 17—y
BEACHDAE 18 FH A 5 8.
W%Ef&ﬁﬁﬁﬁFEMMEﬁLﬁ,T—%?&hwwlwdﬂﬂﬁm BT
¥, RS REIENRD (B0 4.7 “o5 BgiEEN"),

T — A AR IE T (& A OSR 4k B & MEARMN G E:) AT, e Y
ClassName: :method,

B P REGIFERIA Xy (AALETTT) . XA Java T EBH KD, AR&EwEgRiIF RN
Kb (FTLMRANEE, ASRER R PGS AERK/N) .

A, EREERT, MFHEANERESA KB, R EA 7ML, EFE
“made not entrant” & “made zombie”, FFHEZSW 4.6 1“7,

°
=3

.
= A

A jstat Fill4miZE

BiEBEFERAALFBFHNIFB -XX:+PrintCompilation, 4eR A2 4 5 3 XA F &L
AMFE, TR jstat T 4S8 ARG TAEHA,

jstat A AAH L5 F B4 L0 E, -compiler AR EARME T £ F % V7 ik ak B 5091
4z 8 (Sbik 5003 24N #AZ65 ID) :
% jstat -compiler 5003

Compiled Failed Invalid Time FailedType FailedMethod
206 0 0 1.97 0

HEE, XZLFETHEFEEMATENASAFRABBFEMN T EL, R RETH
BB AT RAAMAT BN EANFTHILKBERE LA HF, REXFHFEHEA AT LE
EZBIE T ik,

seoh, AR VAR -printcompilation 47 & R LA % F M 7 ik, jstat s — /N T it
ABR ERATERAR, IRT AR S| EAA ML T EMBET . AKX T, istat
& 14y (1000 £4) #r—k 42 ID % 5003 #943 &:

% jstat -printcompilation 5003 1000

Compiled Size Type Method

207 64 1 java/lang/CharacterDatalatinl toUpperCase
208 5 1 java/math/BigDecimal$StringBuilderHelper getCharArray
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iiE H EE X AAERL T EXTE -
timestamp compile_id COMPILE SKIPPED: reason

EATE B (RAESCA LT COMPILE SKIPPED) FonZwiFLy eI iikf iR, HMIX/HnI6e
FLAT PR,

RBEHHT
=] ReservedCodeCache FrEal K ACRILE TR A/
Yy 150 ) B e AR R

GRIFAMI S KA B, IVM ZRaTRERIE, RATLUEZEN B EHE T ik
PRSI
EFTA XL (BR T AR AT ) o, SmiFEReTLAR R =K, AR ARE, GRS
I TE. BAAENWRGEIFSOERM, EFHNBRG EEHADEMGER S, LIE
gaiFaS REMEALEE.,

AT A % Z ) serviet Web J3 FFF J& PrintCompilation I JLATHiH

28015 850 net.sdo.StockPrice::getClosingPrice (5 bytes)

28179 905 s net.sdo.StockPriceHistoryImpl::process (248 bytes)

28226 25 % net.sdo.StockPriceHistoryImpl::<init> @ 48 (156 bytes)

28244 935 net.sdo.MockStockPriceEntityManagerFactory$\
MockStockPriceEntityManager::find (507 bytes)

29929 939 net.sdo.StockPriceHistoryImpl::<init> (156 bytes)

106805 1568 ! net.sdo.StockServlet::processRequest (197 bytes)

W EENAN - SR FEMXNERET . L ABR G ESER. 8105k
K T7 i AL RLFIAR 55 % R ah 28 B Z e A #edmid, FEEZAiHA 849 N HidmiFRI ik, fEiX
BT, X EEE SR AR S & 75k (ORI HaE R T CAd g R ) . W AR 55 45 Ja3h
HAT 28, RITHBIFHERIEZATR 26 EA FEZR, KBARMRRS SEFHFER,

Wit R R AR LT RS T Lo E BN, process() &P ik, XRERDYIEF
B BN — . NEBAEHISRIEFIC M2 —4E, 75 H E A T8 Java R dr ZHLN: outer-
classname$inner-classname, A~HiTk}l, processRequest()  FAbFR2S .

BJ&, [EEfi— T StockPriceHistoryImpl fUfgi& edi%y, BRE T —/NKIEHR.

public StockPriceHistoryImpl(String s, Date startDate, Date endDate) {
EntityManager em = emf.createEntityManager();
Date curDate = new Date(startDate.getTime());
symbol = s;
while (!curDate.after(endDate)) {
StockPrice sp = em.find(StockPrice.class, new StockPricePK(s, curDate));
if (sp != null) {
if (firstDate == null) {
firstDate = (Date) curDate.clone();
}
prices.put((Date) curDate.clone(), sp);
lastDate = (Date) curDate.clone();




curDate.setTime(curDate.getTime() + msPerDay);
}
}

EAPERRIATIR B LA S B BA B £, FTLAR OSR %% Hbr, 1ER, RiIFHIER
BALh 7 —niltiE, FFAARERI%E ID 04 25, (HEBI4IFH M5 3:30E T 900 £4-4iF
ID ZEABEREBIES . GXAGF 4/ OSR 1715 B & B WIRIEK 25%, RELFarH
ftb 75% Rt 2. HER, XBEAOBFIUEHRIEID, ifi % AFR OSR HiF.) XA
OSR 4iF, Ak LAEHLbARHME, WML 2Rt AT fhdi% .

R /N
1. AR an{a] 4 1R B df 5 & JF J& PrintCompilation,
2. PrintCompilation JF 3 & Bt 15 B o] HERBRIA iR 2 & AT —4.

4.5 BHHEmEFRFAER

AR — e gIE A TRV, fEsd B RER LA IE IR S k.
i, BAFTLLESGXEE, HAMARIGX A6, FoAXSHRIREMRRRE L&h TH
By IVM TARZM IVM 17410, AR IR 4% a5 0 TAR IR 4727, IBPRE 3 A5 0%
BB, ARAE, ATEHEBRE AN,

451 wWEZRE

4427 “HmIERIE" GRE, YHE (SHER) EAMER, SaEABIGIFENT] AFI
M —ANREANEELRCHE, XM F, BRERFLIREFIN, XERIELN
AOIEESRIFRIRT, B ABRFEhdT. AnFUR SRS IERTARIERI S i%, A6 R i%
iRk S AT RIERR s AR OSR GiEMITESR, AL T kB AR k2 P dT
2 JEIR DN TN

G BEPAZIIFAS T Ml = S E S A S0 - DR Bk B 2 1 5 i Em i e e k. LA,

B 7EFR T A AT H A KRR T E iR nT, XA JE G948 4 Bh T W (8 55 5 1)
RSP 4mi%, (XA PrintCompilation #tH Y I0 HELFIY B —AREA.)

Y{EH client ZiiF 2, IVM S BN EmiF&E: #H server GiF &M, WEAFEMA
XL R., YRR BSHIEN, IVM BIAFF B2/ client F1 server £5 £, R FRE (kA —
MEE 2RI E, 4% BARES CPU BRI 8 2 JG s . 7 4-7 o B RAv(E RN A
TR RE,

R4A7: PEREPRIZESBCIFIC2HIFKIALIZH

CPUHE CIRIZ&EY CoiI 2%
1 1

1
2 1 1
4 1 2
8 1 2
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(8)
CPUH & CIR&REY ComZ&BEY
16 2 6
32 3 7
64 4 8
128 4 10

iR S FE S (3 Fhgmidae sl antk) wla@id -XX:CICompilerCount=NFriik i B (ERIA
[EZWEIE), XL IVM SR OE: Mo BgiFkin, Kh=n2— (Eb—
A) FERRACHEE client ZwiFesPASI, HAMKRE (20—A) HRAEE server 4w 2351,

PRI 2225 B IR R I 2 5UE 2 AR isfT /a8 CPU A4 b, b4 HA % B A
FRARA TSR AL . X0 CPU ZMRM AL KDL, fEIFLHEN T RAmRD 44t
FIRMLBREA AR THRER . 02, XF O R T AR S E: k)5,
E i 5 A S5 CPU 354, 4 I ZE A L AL B B FH & f7 78 % CPU #L 2% |,
HH GRS LBREIRE A, wiaitRESthkS) 10% (HALHEE %46 CPU), i
TR IR % , FIEAIT IR R e s bt/ , BRI A O BB gm ik 2 e, X Fhle s
BIHKT . '

4y B4niEht, SRR AESEITRZARE, F3EH £ IVM REZ{THRE (&
AEIFBMERIFLR). EXFER T, BOKEEA D TRABEKNET:E RER
T e WIS RS E K ) .

50k, aRA BN AT R CPU A, BRI ERFEEZ 68— F /0SB
i G i SR BB A N, FESKER TErh, XHERIAFACIRAER . E—okUL, RAR
Z A i) CPU, SR AR ITE RS, (RERATLAZ 2 RARLERE 7 40 KA 7Tl CPU
R s (MADUAEFF LI Itk ik ) , ZHEXLFEZ.

BHN— A HRIF BRI E S -XX:+BackgroundCompilation #iit, BRIAE A true, XE
&, SR —F, 4FAFI0EE S P HITI. HXAS KB TCARE A
false, fEXFMEIL T, H— A HEEARIE, PATIES SRR — 53 ek sz
ZIEAPIT (ARSI h A7) . H -Xbatch RILIZE I & 4%,

RN

1. CEAEGFEATIR L BN RiIFS R PIIT.

2. BAFIH A ek BB SE R s BA I R A R B S TE HAth 5 i 2 i

gaiF. XAaESiFE L BB P ID ARLFR B — AR,

452 RHNEL
Ut 75 BT IRCRO e T AR 7 s BR800 1 1) o 5 15 THA R AP AR R 5 4 T & f A — 2k
FEHIT getter (HLATHERLE setter) TR AYEE:

public class Point {
private int x, y;
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public void getX() { return x; }
public void setX(int 1) { x = 1; }

}

SR 75 B B AR, R AR T SRS Rl & . Fsk b, R0 Java o,
Z BRI A e R EREAREM , MEREIIOR/ IS 1% S E1 B B RO ki de, iz
AR, BLEER) IVM Gl AR 2 NI ARRS A 5 A Tix 26 F5 i, Rk, PRATLAX AR S A0S .
Point p = getPoint();
p.setX(p.getX() * 2);

T G 36 i 9 AR AR LR A T A -

Point p = getPoint();
p.X = p.X * 2;

NERERINAE T B, m@ it -XX: -Inline 6], ARt T EMEREMEME K, L LR
AEAZ X LM (Filan, LANBIE, BREREMKAMERES KD 50%). HTFREBE
WEE, JFHEE A2 i tbrE, BrCARE ARG IVM MBI,
AERE, FEA EESET IVM AR, (AR IR MIRARD 441 JVM,  BBRTLA
H1 -XX:+PrintInlining Az i IRME BIRRA . XSS 8 AHRBEATA 5 T 9%k a8 anfal k7
MR SR IS B.) BAF A EE B OWE L, wRESHE BT A &
I, R BERRX S IERIZNEE, W N RAR SRR,

BB NIRRT EA 2R R ER A/, IVM (KBRS RIE T R RS
(%40, WHMRHE) ; BELKAHA T SERRESEAE. af 53R ERM%mN
a[LANEE, IBRAE e T /0T 325 F 15 (8K -XX:MaxFreqInlineSize=N ik £ AI{E
BlE) AN, OO0, RAHEMRAE, BINF 35 577 (8K -XX:MaxInlineSize=N ffi%
EMERIA) WA 2Nk,

A RS B3N MaxInlineSize (A LLHE NBEE £ 5 E:0HEIL . P& 2 1A W 20 ,
MaxInlineSize ##it 35 BRE & H —RIFHH Lk st & NEL. Rifi, HERALEWIAH
F——E X g L T EMMRES 2 E AN — A A EBRANEE (BE B/ 325
F1). @MW, MaxInlineSize JR{ILAY B2 &5 R & L TS ML TR R, [HA KT
REXTK iz 1 T R R 7 A TR
R NG
L NI 0 1 28 T REMC D e A IR Db, A S0 ot 2 1 4 Y o i)
LIRS A5
2. JUFRAAERYT NS5, BB X R B R 208 T % BN ECFI
S RN Z BRI R, MR, TR B RME .

453 kiR

R IF Rk R 5 HT (-XX:+DoEscapeAnalysis, BRiAA true), server 4RiF el ST —LedE
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WL RE. tean, FZIELLTHHRRFAT.

public class Factorial {
private BigInteger factorial;
private int n;
public Factorial(int n) {
this.n = n;
}
public synchronized BigInteger getFactorial() {
if (factorial == null)
factorial = ...;
return factorial;
}
}

A ATEREA R AFAT 100 NBYRIE, (ERILAT RS

ArrayList<BigInteger> list = new ArraylList<BigInteger>();
for (int 1 = 0; 1 < 100; i++) {
Factorial factorial = new Factorial(i);
list.add(factorial.getFactorial());
}

factorial Xf R RIEMEHA P EI H, A EAHAAR T LA RIIZA R, Bk, JVM S48

Pttt 3t ix A~ xRkt — &R L.

o i getFactorial() I, RLEIRTFEHI.

o BUELENGFPRG 0 AILAEFFaPRFIZE. B, factorial WalLARFFIES
Fash,

o HIL |, MAMAEESBLPRAY factorial AR ; LA RIBEX A MR BB .

MRRAAEE R I BARXAGIFER R, (Hi R RE S R E A RS, T
BRI R AE], FHAER AL A LR Bk s b ol Ak E WBLEI (/2 T RE
(1, FHOeE gk e RS b i L BRI R

WGBS HTBINIF B, BABEOLT, ERHE, EREBRTRAEREHERSER

Eo WMRREITXFED, Behf iR 1T A2 B ARG ARG AT kkar. (R
i AR bug, MIRGZKERE.)

TR /INGE

1. ki oy Hr R S P 2R RIS B B A k. BEERIRAIL T & Bk #E D
[Ew

2. ESHTEE R B A IEFRAIFE L ED5IA “bug”.

4.6 FEEKL

PrintCompilation frabki A i1 b ¥ SR 2 A ARG PEIL RO DL, 1 DRAL TR B i 4%
AR W ZATREEgRE, SRR AMMERERIC— 2R A BRI 4 mmiF
AHRLARRS A 1k
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BT REIRES B0 “made not entrant” (XES#E % FF) 1 “made
zombie” (F=H{EFCHS) I,

461 KE#HEEH

AR R IR BRI B B F . ATRER AN S5 NI TR RA X, thrTrt 50 Bamimsk
LR SN

EFZIEE MG, B —F stock B2 H 9 $ O StockPriceHistory, sRfFl RIS H fH
B RPEE O B JE A S Bl (StockPriceHistoryImpl) Fifg A4 fEW A B & A KB
(StockPriceHistoryLogger), servlet Uit {&#fEi% Kk URL [-f) log 2%k ik #55 .

StockPriceHistory sph;

String log = request.getParameter("log");

if (log != null && log.equals("true")) {
sph = new StockPriceHistorylLogger(...);

}
else {

sph = new StockPriceHistoryImpl(...);
}

/] SRJIISPIH .

sph.getHighPrice();

sph.getStdDev();

!l %
AR [] hitp:/localhost:8080/StockServiet &2 —4iE =K (%F log 2%), WLRmEFRSFE
FI| sph {SERRAAY A StockPriceHistoryImpl, SR/GEHFNIBLACRD, FHHRIHITH MR L,
2 JG FF1A] http://localhost:8080/StockServlet?log=true % #2— kI FH ., BLIE 4% 25 (i HE sph 2
R R ERE A AL T, ZEiIMIe g 7, X ek =4 T (R{LPEBF (deoptimization
trap), ZAMMIRILMBE RS T, A E L XFAFA log=true (YiFkiAH, IVM & 1R
P& X F RS R, T T4 i% .

iz gmiE H ERE TUTRHEE.:

841113 25 % net.sdo.StockPriceHistoryImpl::<init> @ -2 (156 bytes)
made not entrant

841113 937 s net.sdo.StockPriceHistoryImpl::process (248 bytes)
made not entrant

1322722 25 % net.sdo.StockPriceHistoryImpl::<init> @ -2 (156 bytes)
made zombie

1322722 937 s net.sdo.StockPriceHistoryImpl: :process (248 bytes)

made zombie
IETEE, OSR it MHy1E eh B bR i gw i L ) 5 AT AR 10 B made not entrant, & T
—2Z, BTXHARICH nade zombie,

WL R A KEF, B AOEAMERERILIATE &ix A, HHdES &k, ARPE
e F T EE Y serviet B2, R T fii % StockPriceHistoryImpl ff) URL, MK #A & i
] 300 #b, (M5 244k, 5% 24.4 OPS,

B EaR Mk 22 5 57 % ] StockPriceHistorylLogger il i ——Hu ik A2 3% W1 W1 41| 5 (4 AR A e
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AL+, PrintCompilation fy5 ¥ H ik 7, if K44 H 2519 StockPriceHistory SCH]
StockPriceHistoryImpl KR A &b o (L 7. A, wikfbz)a, anfmkilk
StockPriceHistoryImpl, XLEfCRD X & HFigmiFx (JAEMBRIXE LAV ESR), B&HK
T EEI KL 244 OPS (FEHT MR 2 )F).

LR BAFIING L. ARIRA XU, famiFes Lkl E R A RBERE, 2%
2 FCARBHSMIBE, BrLlEd serviet PilalHr H BRI AL 24.1 OPS,
RARME, K294 24.3 OPS, SHIRREEEAHIT, (EAUACHL R bt iE W 2 2 2 LA 25
o FiLA, BRTHEABRBFREERTA], 00 et Hofth 5 i & A 7= A A 28 K,

£ P FBARSH EFHRE RS BSRiE. £ BaiET, RISER client HiFaH%4iE, &
Je H server ZmiF R gmiF (SEPr EEEHXE A2, F—Nad—FiHE) . Y server 4iik 2%
GRS 2 J5, VM L0 client 4 1% 28 T g ik RS, Ea¥ 2R ERIC A EFE,
AR DR B gmiE (FIEAZ) RS, Eik, MEFERS B, 4i%n
TS B R LZWEFNSE. ABERK, X SR S LEREREEER T,

AT LAE L g % B B B R SIS B A T A .

40915 84 % 3 net.sdo.StockPriceHistoryImpl::<init> @ 48 (156 bytes)
40923 3697 3 net.sdo.StockPriceHistoryImpl::<init> (156 bytes)
41418 87 % 4 net.sdo.StockPriceHistoryImpl::<init> @ 48 (156 bytes)
41434 84 % 3 net.sdo.StockPriceHistoryImpl::<init> @ -2 (156 bytes)
made not entrant
41458 3749 4 net.sdo.StockPriceHistoryImpl::<init> (156 bytes)
41469 3697 3 net.sdo.StockPriceHistoryImpl::<init> (156 bytes)
made not entrant
42772 3697 3 net.sdo.StockPriceHistoryImpl::<init> (156 bytes)
made zombie
42861 84 % 3 net.sdo.StockPriceHistoryImpl::<init> @ -2 (156 bytes)

made zombie

XH, s EE AR 3 ) OSR 4aiF, ARIGEHY 3 BEw% 4%, Rk, OSR
A2 15 A 2 Bl 4 (I 4ai%, FTLA JVM fE4 5] 4 4R, wmilssedh sl 3 e &%,
AR R E RS IR h S R A, Ml 3 A4 AR i G 2728 i 8 PR,

4.6.2 FMRUEFPHKE

WiFHERRETEARG, FELUIVM E2 | T 260k E AR, £
il -+, Mkt StockPriceHistoryLogger 2 fi7, StockPriceHistoryImpl 2 4% f¢rD 5k
WEF T, B StockPriceHistoryImpl 2 fUXt RIRFFIE, Bk, Frfaixsext RERS
GC mllig, 2R )G, MiFERaSEER, XDORIEEAbrichEI R T,

MHEREfMERE, XR4HFE, FE-T, MIERBRFEREER/NIRBESF . mR
ROEF ik, X ERAE XA RN RS o] LLNACRDER A7 i R8BR,  H 2s A) 28 . fthob b
IFRIAAD (SCEPRE] IVM Z a5 BN AR ) .

ATREFE AR A, AR AR P L S S A somBOT AR ER, IVM st i 4
EMEFRARN, mEEERE LA iieE, Wil—-&%RE, SR8, &




JEXEA HE, XRER T, MREIFEAZB RN, —BckUl, GESRNEREE
AN BRIE RS K 2 B RAAS A BRI R o

RN

L. PRI GE 15 4 1% 85 T LA B Z BT R AR R 1 LD,

2. SERIAIRIEA AN (Bilan, FridRaREMEAETER), 42K
A A it

3. (RED (LR, AR — e N AR, R G PR R A
SR RIS

4. 5y BYniEmt, ARACRD Z AT client 43 1% 48 4 1M BLIE 1 server 4RI (L
b, makEFE R,

4.7 DEHRFLRH

FEFER 2 BgmiERt, 4% B &b &% HRSFgREN s BRI, E—aruRtld, R
BEREFIRS 4, £F2HTRATE, BHACHIE, RELELRAMMEIES (Onk
fEFESS ) o

B client i as A 3 Fl, FRLAGILA S R, B, iFHRHIA:

o 0. fRBECRY

o 1. i C1 4miFfLg
o 2: ZBREY C1 FiFMRED
o 3: 584 Cl IFLRS
o 4: C2 GmiERAG

WO HER LV R, 28OS —IRGFMS IR 3, B4 Cl 4k, (M8, B
A1 EEBARE 0 JFhh. ) Wk s TR R I, EmaSmiFmR A4 (%53 R
MEAWET) . B WHIEIA : client 451 8% MIREL T RS 40 fal i F i 15 B AT (LI A
BiRGEIER

R server 4R ZEPASINE T, S server BAFIFRERI ik, DA B 2 #EfT46iE, £XA4
LRl E, Cl4gmiFa AL HAATESEMER TS (EAFERESINRIRER).
XER G ERFRER, WG E Cl HiFFWEIIEEZEHREART 3, &
2224 server 4 i 2 A G AN KACHIR 8 b i3 2% Bl 4.

H—TJii, G client FaiEgs 240, FHAHRIER S 3 4aidkry 75 st BE o] LA R 51 3 G
¥, W& SHEITRS 4 GiFE. EXFMER T, HkRmESRIERISG 2, RiEhHH
2 B 4,

ARLEANK TR J5 8 T LA A 2 el il 3 I aadmide, HBE TR & A AR B AR AR 2
AP 1o B, anf server Fi 4 tH T L RITCIEGRIFAAD, MAHAHH 1,

AR, B ES it R 0,

ITEHRERE | 79



A EEPRE AT LM B PR e it 20, (HIRLREMS 73 BIMRIRMLAYEE R . 24 )5 ik
WiFF, BOZRRl 0 — 2513 — S50 4 gmikht, PERERTCARFIRME. Rk W vkamizh
Fonl 2, FHHEWIMG rT I CPU JEI, ARk ol LA B8 g iF 25 AU LR R 40, Mo oL
server ZiiF as PAFIACBE . ARy A AR50 ol Y CPU JEI,  AB/RAE—REMO k2 R D)
B FAEIR AN

PRIE /NG
L. 5y RS AT LACE R PR PR 23N 5 FhER B Z I EAT o
2. AN AT, ANLOUEH B RS H SR

4.8 ING

ARG TRRE T RIS P anfol TORRIARTT. IIHOEMER, (ARt ird M
FHHB{EH server ZmiFas Floy 2 ui%, XHFMRUE 90% HY 554w 1% 25 AH G MERE M8, HZE W iR
RASZRAT /R B, Gaiik 2% L RER LR 8 R LA PERE.

X FmEzFARNRE—AIE
4o RARA Java Mt AL T @LE, RXFLERIRT, AAEFTETHENTEP
AL AR A final k4 F, final EMAARYaRENETERE, BAXKERGEA
BT A B Ao AR ALE, Final =T vA4E JIT %k B4k 1 47 053k 3%,

BMAREAZEALERHA—EME, RCEREFRIFRRIAFT (FREL
&), MAFECRAMGLS HiEST, AAHL, AEALEH, RLLZEMA final.
WodefR AT H A RO RT A SRR A M, AL AR ARFF. 2RLEHAK
A final X5, MA2¥ma et

AT AL T AL THRFESMAEENT M, XA MPREE, RATCABEMFS | 3
KT ANFERMUBS R — BRI, AR 2 T TR i Gk o MR a2 W R2mR . &
B, B T LA AR,

(1) AL 455 getter F setter, B AEARAES N, IR F AT
i dEGE ok, ARAlaE RS BRI GEEFBERN B PEREE B B R2MR
AL RIX L) o SEhs EIEA X RE, FAGRIESSBEXLRE,

(2) T EGFRCRDLES IEPA S, PAZIRADEE 2, P27k B dc FE PR RE IS RTBR A

(3) BARMIDZR AL AN AT LA (HURi%) T%E, (B E{hsR2 A PRTE IR,

(4) fREDHE TR ¥, PRICERZ . BT RAITFNEER 7 AT LAREFRAD SE Pk, (R Z2ABIR S Fn kK
T iR T Er A k.

B, ARURTE S BT ACRDRE, TR Hh & BL— 2605 B HBLE T o4 (5 BRI IO

B AN S % B AE R

PAVRAT 5 A2 AR AL EE

I A
PRI CAGE P A B2 1 P 75 o WG 1 8 EAEML A 20, DARRIREIEAE
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BOE

BB RAT]

X BN E T I TVM AR R AR REZREBENEAILEE SR, X
TG T B & Java B FPERERIIE ), X FMEUL PR AL BCR S IR U 2 G B E L,

BARIVM R E L, BERAEAEEIRIER o 51k Seral fEds (T4 CPU
I53%) . Throughput (8¢ Parallel) W28, Concurrent 5 2: (CMS) 1 Gl efkes. ©
TR EE e, F—Ff B S FbrR R S R TR A TR, BARFFEE R,
it el A Ak, AT S X S P MEA LIRS &8 R anfal TAERY,

5.1 LR UT SE#EA

AT BT &, Java B AR Z —RATE B AN A B S A A Y] AT el LAE
TR QRN R, HRABBEHERN, ShIVMERS BahdtiTR, B, mRER
Fe—FE, ALWRARAINRDRIE Java BERFHIAAFGER, X EHLHIE 2K AT RE 3 R A6k L
MR (FRAERIR O e B A RO ] ToX—5d) . S8R, X H S —
BRI S, Ak, et 15 F R, AL Java WAFRIGIACER EAESRAIB [, 2Tt 10
FE (EARBIESN) RIS E B BT S R RS FTHRE A A

WAL, BrRUCHE A A R AR AR R, DUROREHOX 20 BT BRI N
fFo IVM BRI R GERSR) AF. A, X WEHRA AR A T
Lo R (BEHERA “SIRHET M XGEHXREIUN) . 2Rifi, X RS E0
FAAKRER: BRiH DM REEESIER, FIRBrE R (Br 7L #Em5
RPWI B A, B2, REREMA ARSI L, ZIAFIRMRZEAER, ¥
CABE B [ e 2% RIS, An i — M EIRFIR (BRI R I BOd ok A 15703,
LB b AT RBRE S, BIEXAFIRANEA M — AR R LR
BB S R — /SR G AR X A5
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FUAS & Toidodad THE 75 sal A BRERA s TVM A4 250 S0t A 3 e A A 7 G A 3
L. —HEIHLIMER, VM 2 BIGX SR QA N, LEloia®mENFIE
foxtge., FRifi, (i fL IR 2 RN AF L TCTE PRUER R A R B ] FINAF, A LEmHE, 3840
B HEFT A S BR PG RN AR A

RIECAT S5, — A RIFTRESBCA/NA 1000 FHHEE, RS Lokt —AK/hh 24
FMEA, HE-TERP SR IT XN, REARFSRREE, S5 R0A
5-1 VR —ATHOR: HESmlg i, 2 BB itk o 45 T8 N

L2

PR 25

IE4R R 2 J5

[ »acioooss Wl odeart [ zsingsi

B 5-1: MRS IRPIRRE GC 1

e R & il IVM BIWOA FEGE OB 28 ). BRI BTA K/hA 24 5 I BEH A 7
B, TR/NA 1000 “FHT SRR H, XM T 5-1 HiE iR, B
HeNERA R BIZE N2 R, HHRABER—A KT 24 FHBESZEN, BRAE TVM B2 Fr
FR/IA 1000 FHTHIRA, LLENTESAFfE, 2 RRZ A B A R — P S RRYELR 2]
AN BLER (Al 5-1 B =17).

RAFXEBAIIP R THUR, (BADRBCRRMERER AR X S A RIERTIER . X
BIAFEROR, EYCENERRINA . SBEONER R TEGREE . SERGX LR IER
AFEIAIRSEEF R T AR TG, X WRARISER R R A R PERERFER A .

AR BB BTN, A TR P SRR EIB 1T, A4 TE BOX SR R — R At
it gt . A kbR ER G2, @ Java BFEDSS) T RRLR, bERIGESRA
SR L SR . TR, RITMEE SRS B THA, 25 5 R
AR A BL AR ISR R b . bR aE IO R, S FENAFH RS s R, 20
PR B AR P2 BE A PHARSE G X SER R, X — i AE W R SR R ah R R . fER (L
ferh, ARG AR, BRIHGX ANl R v A a] B SRR R A L P 5 R R
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Fi A I R 2R R RIS 3B A7 B = AR WSS i Bk A B 22 4% 40 (stop-the-world ) , 3 53X S i %o
PR e R, VUL IR e, RORIR DX PSR i A B % R R 3K,

5.1.1 SRuERUERR

BRI T 2200 W, HPr A AR R e B 2R A0 TR — AN, BVAR R D
HE I 43 A [R 94X (Generation) , X 2efCHEFR A “E 4" (Old Generation & Tenured
Generation) 1 “#iE1L" (Young Generation), #i4: £ X # it — 2 Ho & 5 A ARl 19 X Be
53 BIFR ) Eden 25 [EF1 Survivor 25[A] (AN Eden A 2 ek i FHE BN HA1C) .

F o LR SR R R 2 R A A RS . S M EX A, XA iR
WMﬁH,thmﬁhmﬂﬁm%ﬁ&ﬁﬁﬁLﬁ RIEREE R (M AbrimZE it
R ).
sum = new BigDecimal(0);
for (StockPrice sp : prices.values()) {
BigDecimal diff = sp.getClosingPrice().subtract(averagePrice);
diff = diff.multiply(diff);
sum = sum.add(diff);
}

BigDecimal [R]f % Java 2¢—#ft Al B34 EHRAKRIZE D AREBKIE T, 2
R X AR, el —-AEAR GRE, fi— R EHESWHET). X6
PRI AL — AR SRR (K2 250 B3R ) B, A T ARk DA b RIME, &6
750 /> BigDecimal X%, HETEX —AEHE, XX RIEPEIRNI T — 4~ BT La 25 b
EF. (£ add() UAR KA 5N, IDK BYFE J5 545 638 & £ 20l BigDecimal (LABH by
%) WrhRld R, &%, /DB RSP Gl E .

Java t, GXFMRIERARR LR, FTLANCRBCESS BTHA bR 315 B 2L BR & (R
KE2H) IR R, X gy AR AIIE Z —. B iy, MREERE
Reboylic, FrafCotn:, SoRCRSSEEMARIRM LR, Yo ENRZER. AHEEH
MRt R E, (RRTERE TR R S BREAD T A Y5 . IXFMRIEBIFRA Minor GC.,

AR B AP TERE LRSS H—, B TRARIGESER—#sr, SCEEAHEAH
b, bR A AR S e, T Rk P R B IBRI R  E. PRPTREE B 11X
E¢%ﬂ%,ﬁﬁ%%ﬁﬁﬁﬁ&ﬁ%ﬁﬁ%ﬂﬁiﬁﬁ,@%WMTﬁ%ﬂEAﬁﬂ
HUWA AT BRI s A RIS EE o S LRI AT IR AR IR . SR, Ak E AT
FRIA SR AR GEHOR LIS, BMER AR E &,

FHoAMBFET AR PRI R, Ry BT Eden 2] (A 1 HiAALE R
BRLH) . BOIRWCER, B RasiE b 4s, Eden 2RI RE LML E, E2piE

s BRI RE 2 BB F] 5 —A Surviver 2510, ELWBHFILFENR. hTHIA
MR REBBREE, A0 THiAE R RAERDR KR B 2 AT T — KRS R

i AR K SR LA X T A (R AT LR B R AE TR P 2SI LR,

MRAWIH TS A F L ER, RAEENRD SR, VM FERHZFERBRELEH
MRt g, FFREN TR TE . 5 (R ST e T 25 S Bk it 0 o (R BRI BLRIKCR T
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R A I R, R AT ARG, ST EIM, B A A Al T

L, XA RERRY Full GC, 8 5805 F R 2 A IR (a] o 22

S5, Gl T, T A A T REAE B LR RS AT I [E]IER HH AS TG

% CMS F1 GI Wi B 28wk Al ix Fh o SO T BRI . T el T 205 1k o kR

AR A FHIAA %, CMS F1 G1 Y B 25 8R4 Concurrent K2, [EIRF, BTE

{142 1k 7 BRI T REBR I T f5e/ly, pli FRDIKIE G (Low-Pause) WeHEZE (A HHHLFR

ST B, BIRX AN LA Y ANTRE)) . Concurrent I3 2%t 8 FH & FhAS [ 46 5 o6t

CAEAR A IR AT G

i CMS 8¢ G1 W s it, B2 E > (hEs), HRmEy RS

{FEHE £ CPU, CMS F1 G1 W8 th ol E# B I 8] Y Full GC f5# (5 &b o k& A AR

A s A SR L TR B 2 LB 2 1) .

PEAE R e 25 6, AR R SR B A PEfE B AR, B — DU e B IE . R

T b AN R P I T A R (%40 Java S MVBRAR S 28), (RIIL% E T Rx e £,

o MUY R 2 s ] A B2 — AN H 5% Full GC KB SR E ok, B s
S SR aT RE b 4w R M LR, BB 4R {E ] Concurrent W AE 45 B A,

o QL 7 U BB A T B T (40 90% (M Rz ], SR Throughput
S 2% R HE L K,

o {§iJH Concurrent 5 8 2% sl 6 A (5 i) A LA, X S THEESISMY CPU,

Hefulith, Ayt R R e S 2% wT LGS0 T i JE )

o i CPU 25582, {#FH Concurrent It £ &% ¥ 0 % /E Full GC {55 a] LALEAE 55 38 1715
B,

o % CPU AR, 4 Concurrent Yt 254N CPU S FE S LEAH B AT 5511 KE E £ AU ],

TRIE /NS

1. A GC FLikHb R 2 B T 2 AR

2. FiA I GC SEIEAEGE BB A (O R, #BEEM T B 2245057 (stop-the-
world) HRIEIRIE Tk, B A REE R T BRI

51.2 GCHEi%

JVM 1245 TELTT 4 BioAs el b s e S Tk

1. SerialLiiR W &£ 58

Serial b 8 W B 2% % DY Fb b S e 42 2% b e BT A —Fh. an R B & 47 7E Client Y i {LUHL
(Windows ¥4 L/ 32 (i IVM s s fTEAbBREEHLEE B IVM) |, Xt BAmy
RrIRUISCAESS .

Serial Wiz 8 &% {65 ] e 2R PR ES PR MEO N 2% . {8 FH Serial W B 2%, iR A&EST Minor GC if A&
Full GC, {SERMEZSIAINY, FrA AR FHERREER S W Er (s, JEf7 Full GC I, Bl &SxTEER
ZE R Gt T a4 % B, i -XX:+UseSerialGC drdinl LA S H Serial Y8 (KB H1E
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SUF, R A CAME XA bRE, BARSHFR) . &, BAZEM IVM brEARE, %M
Serial I 5 2% A5 RE o SR K -5 FF 28 O SFF (% 4n, {# ] -XX:-UseSerialGC), #E Serial
W EABANBIE SR AL L, aRTFTHEXM Serial YR, nJLLRIEIRE B —Fhbrk
e B 28 ok 5B,

2. Throughputhr iR i £ 28

Throughput Y % 2% /& Server 2L HEIHL (% CPU 9 Unix HL 2% UL R AT ] 64 (2 HEAIHL) Y8R
NS .

Throughput I % &3 (i FH £ 28 F2 81 0H A= 1C 22 ], Minor GC 93 % EL{E ] Serial I 4 25t
#%, ACPZE4 A Throughput KB 25 a2 £k 7, X L& IDK Tud K2 J5
HIRRAS O BRIN T2, A T 2 B Z A IDK 7 BEHLLBL, 3 it -XX:+UseParalleloldGC f
HRLAJF JEx A Phig. M T Throughput e 8 &% {f FH £ £ F2, Throughput 5 5 &% th
W Fr 4 Parallel We % 2% . Throughput Yz 4 2% £ Minor GC F1 Full GC I+ 25 %7 45 Jt 4 (19 )/
LR, [EFHE Full GC it Bt vh S x-SR M ST R4, hT1EKZEE RN
S EESREINIKES, AU EAR EATREE B E, aRTEZE, "LM#H
-XX:+UseParallelGC, -XX:+UseParallelOldGC #7i& i3] Throughput 8 2%,

3. CMSlf 38

CMS W 4 2% 1% i 19 %) % /& 24 T {1 P& Throughput Y& 3k 25 1 Serial i £ 2% Full GC & #+h
A ] 525, CMS I3 25 7F Minor GC I & 87 15 T A5 i S 6B, JRDA B 20 55K
HEATHL R e, AR, X H AR B E AN R A&, CMS A B H Throughput 1 4 502;
(-XX:+UseParallelGC), i HBHIR B RIIEF A=A R (£ -XX:+UseParNewGC ki) .

CMS W8 25 7E Full GC I ANFR 745 R ER RS, i 6 FH T/ G & 2ot e i v AR AR
A BEAT A, BBt IR S p A P X 52, X FRRLE AR BD CMS BCh — AN EE R [ B
@ B HZRE RAE Minor GC LA & Ze Rt & 45 AR R A M LA B 45, o7 FHRR )
2% PR K 548 FH Throughput I 8 2% He i k815 % .

ix AR AN AR 9 CPU [ H . B4 051 CPU %R H Tz 475 & bk ik
LR, A MR FE&A TR EIE RO, Rt 24, EeSBEARETE
(I FE4E R ER A T, XEW®REHRESEH BRI L. R CMS MG & &R THERE T K
bS5 AT CPU BE IR, sl an R i 159 B we (L UL ZE T e kiR Bk 42 1] 4y Bl
%, CMS i tE] Serial WERNIIT A EEARHER, @ LR R, BHEg
R, XZREXRERHRisfr, BRBDEGEERE (A3 T -RkfEEREERAL).
jE i -XX:+UseConcMarkSweepGC, -XX:+UseParNewGC friif (BRIMENL T, XA bRl g2k
JAEY) "TLAJSH CMS WIS .

4. GIhR W 2%

Gl bW e (RERIRMEKES) Mk wERA TRESGRCHB A (KT 4
GB) WFi=A:ffsti, G UCHER BRI A T4 XK (Region), At B&IAE T8
W28 . X BB ) —EB B ST AR, BT AR SIS B0 4R SR P BT {5 T A o £ e
I35, PG R BAEAR S H Survivor 28R, [RIHARAIYC R —FE, X SEH (R
R % 2R RE i 5 e K
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Gl Ye 23 J& T Concurrent W B 2% . HAERMBIME TIERHEEERT R, KEHW LT
EANT RSN SR, BT ZERBERSBIAERKIR, Gl okl o i G —4
X IR 5 —A Kk, se o RETEBE TAE, Xtk & EIEFed i+, Glik
LRI T HEM SRR (SRR RORER), Bk, () Gl IESRIMARKRAES K&
PR SR X Fh I T B e

[R] CMS Wi dE &5 —#¢, & Full GC R & IHFEF SN CPU JEI . fathrk e £ 4
J& B SRR RETE N & RIS T Rl SR A3 R 81 CPU iafT M., it brib -XX: +UseG1GC
(BRINEAE M) WTLARSD Gl bk s ss .

fil A& B 2 B RIS R U &
BEHATEBMER G IVM AF B0 A # 4 KR A KAk A Minor GC,
#F X BB B Ak & Full GC, S 3 2 18] Bp 3340 5% B2 fik & Concurrent 3250 % (4o
EHAUEE),

Java ARG T — AP LA ik B R A2 5 35 #E 47 GC: X #Z System.gc() 7 ik, BFHAL
T, KE@TRERIAFE KA GC AR &, HRXAF kA Mk K Full
GC (Bpf JVM A CMS &4 Gl 238k % 5), B RAAAF KA R LM IEHmM L K
g —f e E], BB, ARIAFTELLRAILLN RS SR, €4Aaik GC ¥ 44,
{2 ARE R PR i B R M T,

ALAT R W) AR A ) oh, AR ok S dE R E A AR XN, BT SR AT
AKX, AT LMK IVM, A0 EARMZATRANEFT—KGCERA TN, £
AR I DAL @46 A ATIE ST B, B F ARBOEHMZAT, B4 847 —k Full GC &
—ATENEE, RARAKX S HINBORE G0 5 A AL 31T Full GC, 4.4 & Efethr ik
T VA 3% 4 # 47 Full GC: AR T VA8 L AT jemd < #4225 > GC.run, 34 {& Al jconsole
HAEE JVM AN FER EEE BT GC” B4z,

5 —ANPIISRRMI, A HF XLEBKEEZHN—Fy, HF— e a2AM
System.gc() —usk, X 24948 A K] T L@ L A 4 & M P 45 -Dsun.rmi.dgc.server.
gcInterval=N A= -Dsun.rmi.dgc.cli ent.gcInterval=n #4745 2. N 4465 %43 WL £ 4F
e, flava7l (ZEBHZATHMRAT AR ) FABKIRMA 3600000 (Bp—AVIE),

Yo RARE AT 09AL 5B R 69 % = 7 KA T 2% #u B B 7 System.gc() ik, TVt JVM
A% -XX:+DisableExplicitGC 8 XAk b iX A £ 4 65 GC; TR A T ZARER AN,

PRI /NEE

L. X U AR R S B0 R T WA R K 4R R GC Xt B IR P I
SN

2. Serial Y8 2% AT (XA 85 CPU AT FHLA K 24 HoAb e i & T4 GC HIF§ L
G EBRINME) o

3. Throughput Y 56 &5 fEH A A EHINL L2 EONE, ERESAIL B AR FHY
SR, (A LR AT REE B AR A1,




4. CMS W 55 25 RE M5 75 1 FH £ B3z 17 10 (] I 547 st et 48 AR g B Stk £ 1 ik
. ik CPU MY EERE H R LA J5 G B W SR R R iE 17, IZTkRE
SR B FHFR T & A Full GC,

5. G W3k & th BEAE I F £ Bt £ 7 1 (a1 sE I S bth et 25 45 AR A S 3 A7 e 2
TEREFP AR BE L REOS IR/ R A4 Full GC IR, Gl Mk B A et
CMS ¥ A% 53l Full GC,

5.1.3 E“EGCEH%
GC BB — 5 B e T b R R HOARAE, 55— 5 B 1 8 I PERE B A%,

Serial W4 % Hod T B AR F O A DT 100 MB (U85, X RSO0 T R R
BAR/NHE, T Throughput I AE 25 AU AT lc B, 185 CMS e 55 G WedE B 1 5
B LA T RKIIER.

X/~ Sizing #E W PR Il T Serial e 42 28 B {E H 7EWE . K £ 8098 755 224 Throughput F1
Concurrent Wt 3E 28 2 [AMECH B s e £ (R P K 2 Bot Ot & B o FRR I (PR BE E b
PLER,

RTRXAFBEE —Fa A AFE RN HERRN, i, S P (S8R 90%
F) W) oz st () P B s e,

1. GCEERMEMLES

SHHLEAES M, Throughput WSS BT S ARG, HE Full GC WS 3 EIE.
A S AT ER S A S BT IR (8] 58— 564 (I 4E 3Rt iR] (elapse time), 4045k Full
GC ¥l 0.5 7, B)F 5 o Bpruisfriet (] N ZdE 4T 20 A X FER R, A0 2 PERE M FRFE st
iE 3.4%: GRBEA XS, B AT LAE 290 FPiliiASAE 300 PPN SE ST T

WA TSN CPU AbHRE H) GXARATRERZ /N8, AP4 (i Concurrent I 4 2% 15 K
He AR T R R PR RE . X LAY S BEAE T IR R S22 951 CPU 45 Concurrent I8 &%
IR TR G VACEE TAE, AR mflf: —/~ 9% CPU HLa b, PALfeny b 2
Jr A {HEE T 100% 1) CPU %6, 1% 5 AR 8 Throughput W 8 8% i ik, GC Al Bk
Pedh KA, Oy R LR B, RIREMRR Y, an R U043 Concurrent Y 4 8%,
BAERG—SAE CPU Lisfr MR FE4AE, —&JLiafr GC a4, R&mai i
—HER . RIERG ST H AL RRNY, BRI AR S R A (A3 A wTRE A o J
M ) 455 )

XA BEEREE A T E Ao, A HRFSRE. 205G GC Z&ftizfr F£ CPUM
AL L. aRBERGTIEE RNZ 1T B B R PR GC JR 688, IB4xt CPURY
T G ik 23 BOWRE . R P R (145 L

%51 RoR TR WE A TOERY, TSN SRR r At & E 217 FReE sk,
BN S A R ERFEENF D8 (BB AHE) o WK 5 H T cMS Fn
Throughput hr3RIKCE R
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®5-1: RAARBNGCER#H{THLELERNIERFE

WRWEEE  MECPU (CPURIM®)  1HCPU (CPURIRE)
CMS 78.09 (30.7%) 120.0 (100%)
Throughput 81.00 (27.7%) 111.6 (100%)

& B ] B 52 OX A MK BT E T R4, HLE8 1 CPU & ARiCERE 5. f71E 4
~n] il CPU I, CMS I 8%z Tt /ELL Throughput Y48 2% B K2 3 Bheh, (&1
W E AR BIh CPU Il SO, 4 4> CPU A —AN R —Eb FairiRE, Hik
L FEAR [ T 4 4~ CPU 19 25%,

Ferp HAh I CPU {HFEARIE T GC 282, {8 /] CMS e 23, 5 & 2R Al B b i RE
T—A CPU, s#iZbLgs I 25% i CPU %R, X HGE &L BkEziTH, &RE
W, BIHFE T K%) 5% /9 CPU IHA], FrLARE¥y CPU {6 =4 30%,

${UHb, Throughput BHEZHZIT T 4 4> GC &, GC JFMd, XEL 5 M T 100% 1]
FH CPU %5, fERAMIAr, R T k%)28% i CPU JE#, #F Minor GC i}, CMS iz
77 4/ GC £#2, HH T 100% = H CPU,

HA—A CPU o[ i, CPU ¥ — B AL FIfRE, BELlsitMHARFERRE, Eokikia
1 GC &, XFEI T, CMS #IM G & & B2 % T —Fi4H, &% Throughput I
LR 9 BhEhsE Ik TisfT1E% .

F13 CPU FIRAZEH GC

MK F 4o R A AF ) CPU A Al F T ik 24513 GC B 69— %7 A& 453% %, Throughput
I BT A (BRIN) 100% & RAALE EFTA 9 CPU, B 3bllX F CPU 48 B H oL 2 4%
AW EE B A B 52 P,

X EBEERAT, WwRAH N RALARBALE, KBEANFLE CPU RIZ A )8 25%, —
B3R T4, CPU 4L 100% & A, B, Bp4E )X P a5-F 39 4o B P K-F B 57
=, FIR CPU & RAHA R TR b a5 X,

CPU{ HI#&: Throughputlit % 2%

oS N I N W
Sy AN N | Y | |
el I A WY A O A A A
2ol 4 U JV Tt [1 30RpH{E
ol U1 J1 1 | ----- 2 R
=, LT UT U 1T ¢
S I A O Y O I

» L] L ] L J |-

B ]

® 5-2: CPU ERENLFMESFIVE (FEM Throughput INSES)




& Bl Concurrent 4 & B8, B & &AL 5N R &A2HTiEfr, AL EHZRELAK—
¥, AT CPU ¢4 A LA AAE 5-3 F7F,

CPU{# f=: Concurrentlfif 8 2%

60
= 50
S =
§BO—J - WA B S RT(E
®

20

10

T 1§ §« § 1. 1T 1 /11 T1r 71—

fi ]

® 5-3: CPU {ERXRNIIMESTINE (A CMS INE:R)

A4 B AL R BAZAE R T 25% ¢ CPU 4326t /1, 2| ANE 2] &AL 4 2 8 6933 8 ik &
T CMS I E BB & &AL, AN ES &AL A T 5 —M CPU, ¥ CPU #94& A
ER G E 50%, CMS &AZ 63w T/ T /G, CPU 94 A & L& % 2 25%, 4o
WEmEE, 2%, IABTEAH &L CPU E A 100% M5 30, AidiX & —4
RAL: CMS # & K32 E eyt A2, FRTRAFEFLGE AL CPU & A E A4 & 2
100%, 12 RXLEBIEF S, PIA AKX 2t P R 2wk T X3R5 051,

Concurrent ML E B TVURI KN Z/T NG 6 &42, AARR LMY TLE & BALEfF
BRI AL N8 CPU TR, #t—F 465 T K6 CPU #9-F 34 A%,

Yt A% b R Lo CPU A R A WA Lt &% k% Z AR 100% ¢ CPU f&
A% I & Full GC FrilAfyls it CPU R, A AW TE & TAEEAZMNIIAL
WAL e 2 Kk (R RMEMK) 0 CPU %, A Java LA 098 RZ, XL
AREFEIRIA,

TRIE NG

1. {88 Throughput W 5 25 /bR 7 FH R Fr 2 B (0 4tk 8 11 55 RE B KRR s
CPU WIALERRE ), 8 H RETRTS AT ROPERE.

2. IR RAE S I EAEAYLE LA W P CPU HFIE, B4 Uk F
Concurrent I8 25 FEFERERLAR AT HERE.

2. GCHEMZEM B

MR BE R B b B, 1 GC Riki Bk A IR AL AR 55—, (HRAFWT
A ISR RARTRIE . CPU (PSR SN Gt MERE F A 3R,
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A, FATE R serviet B E MR AT #E; serviet B2 iz f77E GlashFish Il %5 2%
LBl b, i% GlashFish SZBlEi A 2G A/hHIHE, serviet T3 4%/ F P Y HTTP & 1% (R AF10
10 4~ HTTP ifk (XATRG RZGMIBR EIWHT R TEZMIE D)., % 5-2 BoR T BlfE
FH Throughput W4 85 F1 CMS W BE 25, serviet FE AU 75 BEMIREE H . MRz fT P25 AL
H T 4 &1 CPU,

R®5-2: EAAANCCEANGIIENER

ERIREIEH Throughput TPS (CPU{ERZE) CMSTPS (CPUERE )
1 30.43 (29%) 31.98 (31%)
10 81.34 (97%) 60.20 (85%)

ezt TAAMBOR ERESMEFEE, F—4HMRKER T b B kil —mE »
s B IR T 10 A% Pim AR AAT, % BrPLEEM CPU #i%i,

fAEZEIR CPU JEIY, CMS SRS PEREE 4F, bk Throughput W2k 28 (A FOAL B (13 %5
¥ (TPS) it K#) 5%, Throughput W28 FEMIA £ 15 T 24 Ik Full GC & (45
BHETEEARER A BT K ) 5 XSS & MK e S f T R 5% . 3 ik J8E i A 455
CMS 24t T H 4TI A&,

SRif, 24 CPU HIFZMREF, CMS ERIIERIZER L : Lk Throughput W E R I E
M- B K2y 23.5%, R, Mk, X CMS B4 &8 HFE kil CPU LABAE 100% 11
IR s 7. BRAE I 4wl JHEY CPU JAMI L 5 5 6 /0 CMS I EEL& R iz 4T, LA CMS
W2 kA T H A %% (Concurrent Mode Failure) . &AXFRBERE IVM AH{A
i A0 B LR R Full GC 85X, FRLABREEI A (4 i CPU MIdLes R 25% #I CPU & F
ek E) T CPU HIfE I R b,

3. GCE % K Wil Nz B &) ik,

26 5-3 Wik Z [AIAY Think Time B % 250 ZF00F, (& RAERIMIRK, O b B B fe
TEAEERD 29 A H 5, PERERE By bRiE & AN T R0 3 i LI R, 90% Frym Rz At 1] LA B
99% FrIW I i)

&"5-3: EBAARECCEENIGNIOYE]

£iEX/M | Throughputii #E88 ~ |cms#se

Avg  90th% 9%th% CPU |Avg  90th% 99%th% CPU
1045 (0092 0.171 0813 41% |0.104 0211 0260 46%
504c%E (0180 0218 3617 55% |0.107 0222 0315 53%

F—NRTEA P ESIEREPRFET 10 05K, A ELXHFKERE, HR0ERELK
I . Throughput Y 4 8% 75 1 X 7 it 1] £ 28 5 90% i 57 i 1] 45 4% L #FEE Concurrent
WeAE 23 e, {H A& CMS 7E 99% Wi 2 st ] | .75 7 B KHIfE#A . Throughput Y 4 2% 75 58 B
FIT 1% WX WCE T EIHRE T KAt Rl (Full GC #ARLX o Ew T2k T).
CMS WS 28 K2 10% /9 CPU RLPERE DA T T 99% Bt il ot ] Ao &5 3 .

STEBERE PR TEREOEKE 50 4~, GC JAIRRZmRE A& WL, JLIE (M Throughput I




2, X Throughput W 5E 2% Ama R A KT CMS RS, X SEBIE T K &R
Hififr (outliers) KF 99% FMA R RIAMIBIK, AREESE 3 P8, AEEE 1A
BRAGELS, Throughput I 5 2% 1F 90% Wi Sk R (ks A% T CMS W dE 2 ——IVM ANidk 4T
Full GC fJIsHE, Throughput W B R AR HF A T3,

XSO A & R A, (B HMR TR T8 — g0, KEmEE L, E—461F
i, CMS WA 28 & Eia iy . il H A HEN ORFE T KRGS R 531 Throughput B8 28 31T
Full GC [t i) 5 FH T KB40 frama Sz Bt 1], X Apd o T (] CMS IR 2t 25 R AR HFATHK
422 (Concurrent Mode Failure), X /Mil-fr, CMS WdE 230G &AL BER R IR 4T RETH 2
F AR TR .

A bk s B PR ESRE A B S PERE B FRAOBLR B R AR S B 2 B & RIS, R IRk
TEMI LA -0 2 ], 382 Throughput Y8 25 F1 Concurrent Yt B 2R UIFZRIA K, #B
AEil L R sk, PRATLAE—4 % %8 CPU M S 0L G Throughput e 4 2 T AL 5
RAIESE) . AR VRRTERTAE 90% & Hoft /5 40 Erfrms Rz a1, ARk 2 sk il ik P e itk
TR, EHOXEAT S MRS 20k Full GC, fela e BRI 825 .

PRIFE V&

1. R o A i 2 ot A) 8 75 W &, 7E Throughput W 4 8% 1 Concurrent it 4
&% 2 Aok B s £ B A £ /02N CPU BHEREH Tt e etk
575

2. EHENEH F, Throughput W5 &% (1973 i 2 i ] Eb Concurrent Y 4 28 2
%, (BETE 90% Wi B+ ) 86 99% Wi 52 i+ 1Al ix JLIGHE 4= L, Throughput
W4 2% b Concurrent K8 88 B 41— 28,

3. {# F Throughput I % #% 25 &8 A for #b 2E 47 K & Full GC i, ) #fe 5
Concurrent Yt 8 25 i REZR {5 S (IR AINA BN 1H]

4. CMSIEESE NG U S B8 2 B R HRIE

T R CMS W SE %5 1 A Concurrent W4 25, — X IE LT, HEz@l/hT 4 GB
I, CMS B 2 tkfE Lk Gl We BE 28 4F, CMS WL 85 kL G 8, [HUkE
FLER B RS (B AndERI & AR/ DS ), Bisfrid ik, (E KRR HE S B R HERT,
MTF Gl R T #E LIE, @#H etk CMS WERRBLE 4.

B AT A4 2 A, CMS IR G &BLM e BN EEREN., B, Ofxk
AHERIE R S HER A /NVE YIRS . anRHEE AR 2 /T, CMS WRBNEE&EREILT
WD, BRIt R, CMS UL 2S & KA R %%k (Concurrent Mode Failure) :
— B R A XAERRIL, CMS WES AR A RLR, EEmARR LR, 27 Full GC #
i, XEHAGRE Full GC XA ME—— A28, MEREfREIR R ™ E, BAETIRE CMS Ik
2%, RATATCAE RS RS DB RNk, PEREHREAMA, CMS EFE
LFETEEACFRM T £, (CMS WeBE 28 % A2 % B 438wl e h, 25 52 37 FR R T I N A7
Sy BLsCm . )

Gl WS 3R T AR 77 AR AL B X A ()R, B4 2 AR AR RIX 3% (Region)
RESE Nz 5 Mo {2 S o At B E R R IES . REE SRR LCEATE
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BE, Gl WG KA AL, (R Gl Rk CLER RAXFRILH LR/ T
w2,

T CMS W SE S AR HEE AT RS 4 8 (BRAER A THEM A Full GC), HEAIRE R (Lo 2 fir
% CMS W& AT Full GC, G1 Tk (AL FE R Bl 2t T B HEM RS 8 8, ASid G1 K
BB R HEE BB F LR, (S CMS I8 thisie k&, emikitibe X &%
T—%.

PIPE CMS W B 25 Fn G W HE 25 38F o Kk AR X Se R ik IR £, AH S — 265 B T R i A
A —EFRM. MEREOAWREKR (%4 Full GC MM B E G 7)), #H Gl IEREE
5y Tl X Se it kA, (55—, AR, B A P8O i i Fpofie SE 28 A AE o
—FubE g e A R BB RE A ATREAESS . Bk, B b R AP RE B AR 5
Concurrent Yt 3 25 (45—, M Throughput W4 25 X)) T R & B &) .

B, 16X =Rl 2% A BRI A — e fab i CIE N E 2 %18, Throughput 18 5 &
X =AM B AR B AR —AS, X ERE VM LRI 2% T KR A ik 5
MEBARECE, ER MM E A RK IR, G E MR — Rk e R, %
5 ik B % T TC L TR Mt Ol . AR S, G Sikrh e n M RER A DL i L E D,
XATRERAF S, thalRERIRd, HF Java Tud, Gl Eb—EH B MTELIIRA, Sl
Hetk BLF Java Tul0 A SRR e, FAXTT Java 7 R ZRiIRIRAT S, Gl FIPEREIR T %
ARBLTE Java 8 1, G1 B3R TIE AT RES ST EAE ANl $ i EAER/ NI HE_ AR T CMS (19
REMLH .

RN

1. #%E#E Concurrent WCHE SR, e/, HEFE[H CMS e,

2. Gl IHER CREMIEAEAI X (Region) AbERHE, FHtEmyy ek
HAF, Ltk CMS 5 TAC R HERIIE L.

5.2 GCiA{LERM

IR % Fh GC kAT ES, (BETNEARRESEE B, REMILT,
Tl T AT LA Rl AC Bk RE iz 17 R FR -

5.2.1 AEMHERK/N

GC AR — RS TR B R R A /D, SR THER/ DY IR A E sk s, A
EEAR—F, BATE LR MR E SRR,

SHAMAITERERI—FE, EFEHERR/ NI SOE —FeP i, Ao BCAMEL T/, BFFRIK
HBsy i) AT REEBIHAEAE GC b, (A RBRINRIZNa T ARRFAZE., (B, FyHR
B B — A BIR A A E R R J5 ik . GC S HHFERTI [ B gk THERT R/, 40
RAEKHERYZZ ], ASTRIFFEER A SRR, XS OLT, SBRSR S RHE LD, ([H7
EARERRII ) 2 LR PR B A PR RE R 18

(AR A 55—, BfE RGN AL B BN fE . — & hLes




ATRER 8 G B NAT, AiiRIEARGEATRELL R EA E L AT HNAF . IR AFRI B
R THRIEARAGIIRE, EAHRIERLATRELLIRBE ERINFEE T 16 G, RIFRZEL
%k “ZE” (swapping) (REMRZAS T, BREXMNE ZEEEAR LFEEER, B2
XL T AL X BAGEM AT HR) . IRATEARATE 16 G WA R, #RIERGTE
T BT 2 R R PP IE AT AN R A Bt A IR, FRRTRIXER S NAF RN, 1
ERGAHENMEREHBATING Ch THBH=N, @ exel s —EHoNFRN
7S IR AL o

R st & KA ER R R PR, X AR TR R, B bk % 5 AT
SR TFIEPOR A, B, X F Java i, ETHEGHEAIBLL., R —4 Java
RAER TixAF4 K2 12 G ivHe, #IEFRSTEESE RAM Ly T 8 G #uHizsinl,
Y4 G RIAFIET oS GXAMBRIE T LPrE T T —2 6k, EANHARFRE
i FE 571 RAM) . JVM A& T fifX2E. $IERGE MR TN, X4,
JVM fir st L T 2 BeZh 2 12 G He%s ], (R FEsE S8 T RV PERE (R8T, (R A
VERGTZRH Y — 0 R MR KRB X — SR IERITES) .

FERREAR, X FRRA 2 — I PR A AE A R AR AE Full GC I —E 2R EIR, HA
JVM 5015 [ BEAHERINZE . AnR Full GC B R GE A A N A2 ke, (58t ] 25 LA IE ¥ 45
P i) B A B R B 5 AR, 2e(U0b, AnJRAEF Concurrent W8 8%, 5 & SR PR 1E [ SCHERT
ERRBER ATRER WG, PUATREFR MR HEARE N, SSRSBOERN &t
AR B R

PRI, DA A/ N S i O A 7 S A 5 S 1 5 i 15 LA L BIL 25 A B N B K
B, R —EHLEE LiEfTE £ A IVM KB, XA EINGE T i RS, Btz
b, PRETEA IVM A B UARALEE AR BB U — 8o N2l W O
T, XMTEEARERS, FMIZH®EELD 1GANFER,

HERI I/ 2 2SS Bl salE Gl -Xns ViZE) FiEeKIE G -Xmx ¥ i%
B)., RIMERAYTRRTZ2AIHEER, BEREREERE. RENTA/D, EHIVM,
HAb a2 rhrb L 2 3G B s RN JVM 3 5E BRI O .

IVM ) B bR (i d R G nl FIA IR LT — A “ABR” BOARMAIE, 2 HOCS AR
Fri B 2 MNAT ((RAE LR I RHERERII R g ) IR HER A/ RS — A~ & B
EAME. FIHACALE, VM &S RIEARE LA R R T A i fe . A TiERK A4
BAERTIAIR, RNFIH THEARDECA R KR ERMB/MEMKREK S %, LS54, CHTHE
AFA T, JVM S AFX SeE k7 R B4R FTLL GC H B it /el e SR b 43 Y
[ ATE2—5).

®5-4: RIAEBIRI

BIERGZRIVMEERY WIEHERIR /N ( Xms ) BRAHERIKN (Xmx )

Linux/Solaris, 32 {7 i 16 MB 256 MB

Linux/Soaris, 32 itk %5 % 64 MB I 1 GB FE NAF A/ 114 &Ry
Be/ME

Linux/Soaris, 64 {irfil} 45 B 512 MB FpBE N A/ B 32 GB F4w BN A7 Ko/ 174 —Fvh

1/64 — & vhfty fe/ M e/ IMH
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(£%)

RIERGRIVMAER PIaHERIR /N (Xms ) AR KN ( Xmx)

MacOS, 64 fifi% &% IVM 64 MB 1 GB FiEE N AR/ 14 iy
Fe/MA

32 fif Window %%, &Pl JVM 16 MB 256 MB

64 {if Window %4, IR #% JVM 64 MB 1 GB FBE N A7 K/ 1/4 3% vl B
/ME

MRYLEIEANE DT 192 MB, SRR AN RBNAF—F (K296 MB, =
HEHEL),

R A /N LA 0GR T AN A (B AX R LR TVM RE % MR 418 SI2 B 1 545 00 S8 3R 176 b I
IVM 414, 2t IVM RELEE RGN, Bk 4 GC, Bt &2l R
iE], EFIVM K GC HISiZEIAFEFH TG, S ERIMEA/NE KT R ERIE.
R LR KD, XE®RERMANMBFEERNET. Lhl, RAFEMREREN GC
Rikketkie Bbr: BaUREe2 2 SR EE ], VR B3R 8l e /e % A It i) v B o
IE %, BRI BERUR FUREBRMARCE R, £ FRIFENRMSEST
BAWITHE (BRiM, BUMER] TR, A THRER I REMuE 138 210 N R, bl
R, 58RI RERE FIERIAE) .

Y, mREMARFETHRENREASEREL ST EEBIANEKE, XA St LIE
BHEREF. A, RMHBRFE GC MHRE T RKAIER, RIRA rTREFEMEH -Xmx f1
B KRHERI RN EFEH ARER RN —A B S B A (A5t PR R 1%
BIIR/NRILE TLAXFFN) . — 2B 3NE 5K Full GC f&a, FIZEEHE 70% 1218
(30% HIZSEMPBER G ) o A THERXAEER, URATUARRSRa T R Y, ERHEARE
BRE: XHECLBA THEESFIMAXMER, & L0018 T2 ME M hmiE L,
Fank2, ZJ5, {E/H jeonsole i 4 MFR/F, sRHildE4T Full GC, ML Full GC &K )5
EBHZVAFEME R (BLSh, *T Throughput SR W RS, anRA HEME, ReTLLEE
A1) GC HEMR TR )

HE, IERERMIEE THNBRAER, SESE AN H AN WAMNHECAERING
KANFEEAT, A TiREHRE R E R IR BAOMEREEFR, TVM &8 SR HERI A/,
PEHERI A/ B L PR T B KA —E SR ERERE . HEIFAS IR K, TVM &
VAT HER R/ NE R 2 GC YERE H AR,

B—, MRRBEIH T R R E L R, VR AT LAREHE R W) dh (A K (A
BB E R R RE (%40, -Xms4096m -Xmx4096m) . X Ffi%k EAERIFIR S GC MiEfk
R, FBACAHFEEGREELTFEMNBLNT,

BRIE N

L. JVM SHEHE TN, SRR AERRK, BRI/,

2. BRAER AR R LLBOMEE KA, TNIZERE TR, RE%EE
A GC RikMRE B AR (RENEE T -3 4), mdERiAsER X
INRECERFHERE .
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5.2.2 RKRZTEHIFHE
— HHERR/NRE TR, IR (3F IVM) i EoeE e 2/ OHehpt e, £08E%
AR, FRATVNLIE R T AR R o X ERERI SN . AR A Ry B AR bbbk
WS K A ATk LUK, BT AE RS THR R R b, (B H e EiA wem
KMoy B vk, BERBMAMAI LR/, A S, SEHEHAlL Full GC,
3X BB A1 214 P 1 AR R [ R S
AR GC B 22 3 AN [B] 1 5 5 SR iR puix Be e fi (m 8, BT EAR, ABrAR
GC F b ER T R —Ebrdkik BRAIK/N; XA TVEMNGx il A bRE.
B AT AR A R fr & f T hraS AR RS B A AR A Al s BT A= AR 22 (Rl TS O BT 23 TR) &R
WEERE ., 2B AReH TR ERZ R, el 3 Fesl.,
-XX:NewRatio=N

REHER SRR 0E G HELE,
-XX:NewSize=N

B A R G A,
-XX:MaxNewSize=N

& BT E R R B,
-XmnN

#F NewSize Fil MaxNewSize 15 7E A fal—AME I HEE 5 5.
% T A A2 ] K /IS B NewRatio 572 A /[y, NewRatio [BRIAME A 2. 2 MR HEZS [A] K /)N
HIZHCE T AR e X/MEWHAT M EER oA 2, Tl EH
NewRatio H+HZ2[H] AR

Initial Young Gen Size = Initial Heap Size / (1 + NewRatio)
RAHERIFIRAK/INFI NewRatio FITERERES ST L RIVIZ BEE, IP2RMRASHE, BIA
BT, BreERES R A/ N FIAHER /N 33%.
Brobz b, B AR R R/ AT LU i Newsize prabi B % . (i F NewsSize Fnik e iy
B KN, HA e B @ it NewRatio T R AIHTAE LK/, NewSize bRk A Bk
NI B (BAR(EH Printflagsfinal Frafifa i I{EH | MB), NewSize ik EHIEIL T,
LRI AR /N NewRatio HHELH B 2 .
RHERI AR AN 5K, BRI /ML ARE 2k, E 3 MaxNewSize bk & 1) B KA
. BIMERT, B RrEAlE 2 i NewRatio E I ENT, At & HLEZ H T Hef
BRAERE (HEE, AEOIHRKD).
1o P i i A A R e R B i /ML X ) 9 5 s DL A AR 85 R o IR RS . 4nide
HIR /B ER (ATLAE I -Xms Fi1 -Xmx 352 HAHZE A E S ), @ W HEEEGEH -Xmn 4
SR AR EAE E KD, R AR RESSREREN D, HFEE—-IER
(BHEE/N) WU, BT Newkatio [HIVIRE .
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PRI /NS

L BEAHETERA, ASTE R RN 2Rt A= BT o5 TR 22 IR P22

2. FAERE RN B AR R, (Xt B A HE
2 LR A ARy (T A AR AR AN K IE) .

5.2.3 kARFITLZEEREE

IVM #A KI5, BHREILFOX R s, N&mH P mERE, XEHE
—i T fEE, X IR RAAE A A S R, fE Java 7 HL, L_tﬁ %
R] #% B A Ak 244X, (Permgen #; Permanent Generation), fE Java 8 1, B T#EH A L = 18]
(Metaspace) ,

Ak Ak ARFTCZE RIFEATE L —FE, Java 7, KARERAF T 28 53838 T 1 2%
%4 (miscellaneous object) ; X‘*R’T%T{ Java 8 ¢¥Eﬂ|§§ﬂ7ﬁﬁmiﬁ TN %JH:ZM
Java 8 B MARAS bl As T IR GFAEIX A ik B A
Eﬁ%%Tﬁ@ﬁ’l‘E@WﬁﬁTﬁA#mﬁ% @?L‘J\E%E&WT%XT?WI']LQHZ%HU (3]
Zim P, AT B U AR AR IT 2 RN R AE T K &S IR EE, A Lt
A TRl e 23 T S A REX R 4 23 R R/

AN S B RN IR R RLOIMRAEEE (I25), Wikh RS
(AR ) 5 XN EERAEFAMEZE RN, AARFITZE RN REHERR
ZiERTECE JVM YIS TIA L, X 15 B WA “RATTEER".

B B #A IEEBAAT — A RESR AT R R PR AR/ T Al E L2 KRB M AL, AA
R e A/ N SRR R 2R M i b 3 e, R R RRE 2y, (R Gk
%, AARSE TS Rt ., T2 sk AR 2 — &I FHEX
AT R R BA (AR AAR) Tez2 R BRIAGE R /T RE L 23], & 5-5 7l T kAR
FC23 ) A W) AGE B fe KAE

R®5-5: KAL/TEEBIRIAK

JUMERY BAIIAKN  BUAKARKMGRAE  BATZEXNRAE
32 fL Fim A JVM 12 MB 64 MB 15 A7 PR ol
32 frfR S5 @5 TVM 16 MB 64 MB A Rl
64 {7 JIVM 20.75 MB 82 MB A PRI

3X B A A7 DX 3800 A R ek R A 0 B T 1 S M s ) . AT S5 AR R R0 2E Y K/ D A TR
i, TEMI RS R B BRI R, T AARTE, LR -XX:PermSize=p,
-XX:MaxPermSize=N 5 £ 8 % & /., i oc 25 8] B9k /Al DL 3@ ik -XX:MetaspaceSize=N FlI
-XX:MaxMetaspaceSize=N %




TEELEAMN?
B F AT EKRG K DAZAERS G, Btlava8 (LER324EA%) HRATH
§TFALZEARMHARHERAL, F8FFABHLAARAARIZS (Native Memory
Tracking, NMT) T AR B4 e AA X R EA, e R AZEDERALE K, BT RE
MaxMetaspaceSize {RT VA A Z[E & LIk, FHARHI A AR D0E, REEXXA2F
HERAZA RGBT ALZEFLA, X% OutOfMemoryError F14, M iX K P eGAMF
FELREGERAN 2L ALZTE L2 ERHE X,

1B 4 [X [A] 2 il &k Full GC, FrLAZ —FpACHT & ST, AR P12 2 2 % A K
Y Full GC (FEAFTERALR E KA, #@FEEH T hARSE TR R %A T KA
8, FHXFMEL TA T 5&E B E, WMRGBERENAEN TR, M TEX T AR
19 Java 7 b, [RIBHIETE BEHEIOR AR R B ARIE . S, @ w0 TR RS 8 kA
REVBKRESIXE S 128 MB, 192MB K& H %,

BRARM “AAK”, RAFEAARER P RIBARHAREAARSE LR A &5 0]
AESEHERA) o LHAE, RAFAENLPRIRGIMAIN R—FE SR HAR B, 1ER RS &
H, xR SRR, BRAHII R ERE, RHARSS SRS GRS gy
(classloader) . ZJGEMIFMBESHATHS I, REELHIMEM AL+, FFFGCH
B, FLRAR S @& KRS iT R M, RE S ZBEE BRI Full GC: AAR SOz
() #RE T B 7E R LG, ) S A T Bt S5 b T e

HifEfl (S 7 3) 1E B TU TIiSW fE7EMBLeo ARt , wiix tefz Btk T LA%S
B E & S A EIOMBER iR, B SFEORAR (S zsin) vk, BRikzsh,
H jmap Fl -permstat % (& H T Java 7). % -clstats 2% (& T Java 8) w[LA%
ARG . A sedy AR RARTRRE, FIUAA KHEREH .

RIE NG

L kARSI RREERG TR GHERAREMEDR) . ELAS B AHE
HITEAAF1E.

2. BRI R AE B A G AT B A, XA IR W0 44 18 AT LAfR
FiA R ER IR Rt i B . (E R fL R R0 aa A RE RS sk i 2h it #2 .

3. RPN RS % (REEMATFEMEERRALNKE) 2%k
WEF A AR BT 2 [ARER il & 19 Full GC, XIS/ e B £ v &3¢
[EIla

5.2.4 #=HIHE

Bk Serial W 4E 8% 2 4P JLF B A O b RO 4 25 (d I B ik AR 0 T 2 20 B, B a2 it b
-XX:ParallelGCThreads=n Z%{% i, X FHXEEEEME, XN SHIESEMEREHE .

o {dH -XX:+UseParallelGC Wit 85 A= fE 2]
o {di [ -XX:+UseParalleloldGC W4 ZAEL231h]
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{#i F -XX:+UseParNewGC W s 57 A= 1423 d]

{f FH -XX:+UseG1GC W 4 A= 1L 22 ]

CMS Wtk aaiy “IFz2fim” FrEt ({HIHE Full GC)
Gl WeBEgsny “mhaf8im” FrEe ((HIE Full GC)

HT GC #RIESE AW RN AT, TVM 24 T RS 46 5 (bt ) st £ 50U AT RE b 7]
HE £/ CPU %R, XEW®E, BIAMER T, IVM SENZFNEA CPU Liaft—/4 2
B, BzRMEfr8 4. —HiAFEA ER, IVM &8 R, S8 58 4 CPU Bz
—AFERE . FTLABRIREGHAE (X HBEAY N fF CPUIEH) .

ParallelGCThreads = 8 + ((N - 8) * 5/ 8)

AR A5 PR A S A R R A ER R B A X R, AR BB (8 — /N e (B an
KA1 GB) BIT{E—/~/\ B CPU HIFLES L, EM 4 N EEE 6 NERRBRIL X A HER]
REX . £/ 128 Wi CPU WIHLEE b, fBzh 83 MMhrklc L mTeth k£ T, Bk
RYME AT 2R E TRk B,

Bk zoh, LS ERIFHEIT T 24 JVM S, PREIFTA IVM SR AEEN A
B ERE, xXbh, SRELSRSTRERERSENESR, )RR 100% HFH & CPU
HIFE IR (X mk A2 B A9 45 -/ Throughput W 4E 8% Y F ¥ CPU {if FH =& bk 71 (A 3 5 19 I
Bl). £ 8 #Zsk#& CPU B /biyblas b, BrikWdELfE S 100% Hb s LAY CPU &bHEL %
B, fEHIAEE £ CPU, &f7 T 24 IVM ULes b, @5 HILH AR A K £ ARk B i
SRR HRETT.

LA 16 # CPU WYL 2 [RIRT i@ 47 4 A~ IVM L GiA 6], &4 IVM BRIAS B3h 13 bk g
SR, RMUA IVM [Rl T AR B 1E, HL& L& B3 k%) 52 4~ CPU #ERIL R
T4 CPU BR . XS TEORRMIBZE, RGEBIRGIEA IVM &£ B3 4 S ErRKEL
B, BFELERL., BEER—BZ], 44 IVM FhRILFRASK AT e R 2T GC #21E,
—/~IVM LRz T 13 MR ERE Kb VM L AR FEEABAE—8 80t
£ 164~ CPU, H.H+ 13/ CPU # BRI R EES 100% L HIPLEE L34 %R,
EMIEL T, FEA IVM AR PCE SR BRHIE 4 M2 A A Al BE,
EAFREASH CMS WEHEE Gl WESRNEE&BEE LT (BREIThEZIREDN
). KFH AR, RINSE T —FHNE,

TR NGE

L JLP BT A AR e 38 B v B A (b S [ e 2% B SRR IR B ML 28 1y CPU
KRR,

2. A4 IVMEfTFRI—G 4L ER, &IEAXIHEHOSRET T
w. BT RIE ().

5.25 BHIEMNA¥

RIFHPLRI RS, IVM SAMH 2K, FHRMICHERERIPLS, FRLAE IVM fuigfTid i,
e, LA K Survivor 2[R K /NER AT ES R AR5 (L,
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XE—FMR A A (Best-Effort) 5%, ElfTHEIAMAIKRIEZAERMEREL $ . X
HRs T MR, Bk GC AR IR HL 5 £ GC EIBARR I AT RER 2L,
SUEW, TEZFPOURT X —RIZHRZ A TN, BR{ESEAEZI P70 2 B & A =28 B I
IVM W REAE (R e i 1 DL BT AR B k)

FE SRR AT T RESR G AR B, H—, XA/ N R AT AR E
T RAHEmELG . A T URRE R IR %5 48 A A AT BRRR P, X AU AURE ol o {3
16 MB (# 64 MB) ¥, BI{EERIARIMERTREN KT | GB AP A KA R, A T HEM
VA ZJG, KRR R A REEIMETRS DR A, FEBINE B aem iR
il A2 E R RAINAE

Hik, XERERLMRARFRAATFEHOENHERR/D, R TEEE AR R/
i TFEREGME, T T LUy BEERAIME, ARROHERI4T . IVM X H3)
PRERACHI R/, KIBERCR R RRRMRE bR, ERMMERNGER. AEMAERE
PREEIIGE 2% GiofFRe=.

Ak, 2 AR/ TR d 2 VA B2 AE B — 2 OB T FF 4, X 3 4 I i) K £ B RETE GC {3051
A, AR ORETE TR R AT RS AR R (R T 3R B R 2 80,  SCT R R MY
KGR, WTEATS S P S R R, AR AR P 933 4T BT b W] AR 43 S [ R By
Bt, RS X 2R B A S — AN B Bt A7 Bk BRI A, A0 2 56 b A ol R R et '
RA B,

{# FH] -XX: -UseAdaptiveSizePolicy brii rl LAfE 4 5 Bl N ¢ ] E & B AR ThAE  (BRIAE 0L
T, EMERITEN). mEEEENRK, B/MEIRERFERWME, SkRIFBER
HIRtRIE R R E X B AR AR/, BHEMARNIIFESH KM ., AidiXEAY Survivor
ZEEEN SN, FAVE T —h S MBI,

IR VRAR T R B R RR i AT JVM RO 22 R) & an fa A R, R LA B -XX:+PrintAdapti

veSizePolicy #rik., R iZbrElE, —BHRAENIREN, GC /YA EF S E B E ikt
AR R T2 Iﬁllﬁﬁmﬁﬂ#ﬂ*

BRI

L TVM FESERT A 0 an e i B 7 A A & AF ARV B o LR 1 O B2 TR B AL
.

2. GEEMOLT, WAVRLZIF S A G, KA Bk B e R T R
SRR A E T B i (R A HERE B AR,

3. TR RMMRILE R, Sk B E IR G —ENPERERE T .

5.3 hikEIRT A

B TR IO Java ROPERERCW X ESE, L SR 0L TR R T B Tl ertkRe.

A2 5 S [ o7 PR R P (e RE RO B 4 9 0 At RV B R B R I BB, B i
G aE TR TR b i E — KBk IR,
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B 3 81 e H 5 A AR (R 38 1 FH A b Sk I WL & A ARl Ak hrdk sl B B A A LE
(management) F&—8M), X —WIRNS XLy, 5HEAKRR BIKCE DA CHIE £
HEMHSE T —Rh 4y,

2 Fh 77 ABRE T B GC WY H B shae, o fadE: (/1 -verbose:gc B -XX:+PrintGC iX Py />
PREPIEE - REQIEEAN GC B GXMAH B rEL EE AN E, BIAMER T
9 GC HEIhREZE K AIAY), [ -XX:+PrintGCDetails briki 2% G HE I 4MAY GC H k.

T #E(EFH -XX:+PrintGCDetails ki (X AMPREERIATE UL FHLE KA 5 RSO T
AN GC HEMRAEISW bk e & A r ), B T AR GC &, TRl A
T ] -XX:+PrintGCTimeStamps 8% % -XX:+PrintGCDateStamps, {# - F% 7 5 K fiffy Hth 21| BT JL
R GC 1 Z IR IE] . XA S HCZ A 22 BIE T R B AR T 0 (k8 IVM 5 zhi)
ral) A9TE, i B ER (date stamp) & BRIV H BT, BT H BTG T,
FRUA BRI n] RE S 2 R iomR , ANihiX P eSS, il O S n -t AR M 3R AT ]
B0,

BRSO T GC B &AM R brdkfitt, AL {EH -Xlogge: filename ki tfE i ik
FIFEA M. BRAER A H{E ] -PrintGCDetails friks, & NI{EMH -Xlogge 25 B A I f5 2k
A HERK, B EMEA (Log rotation) Frarl ARRBIRAE(E GC HEPRVEE & A
TRERE SRS S S, XA bk, S EBULA AR
W HESRE RN S & 1 e 3, 3B g -XX:+UseGCLogfileRotation -XX:NumberOfGCLogfiles=n
-XX:GCLogfileSize=N prii i LAYE il H & CH-RIIEIA . BRINEUL T, UseGCLogfileRotation
PR LI, JF J3 UseGCLogfileRotation brib/m, BRINAYSCHEEH R 0 (B EAEE
{rT PR ) . BRINAY B SR/ 0 (RIF A EEMBRS) . Hik, A TikAEEHRD
REFLIEA R, ML AUN A X bR e ., TeEEme, mRIREMEEAZ 8 KB
Hih, HEXHRIAR/NELL 8 KB A LA HLEE

HRAETE, WAl LATF LHb b, BHESER BN HE, el DR —2 T H R 5 x5 T
. GC Histogram (http:/java.net/projects/gchisto) kAL ix 4 T Hrf)— 5, GC Histogram
REMS % A GC B &, HRE B S0 b 19 Ko = piox B2 B R fn ke ak. 18 5-4 & i GC
Histogram Az B GC -84 MRS % .

i +_ Num Num (%) [Total GC (s... Total GC (%) Overhead (... A s) | Sigma (ms) | Min (ms) | Max (ms)

k"— 474 100.00% 193.245, 100.00%  41.29%  407.693  1,347.194 57.254  9,592.07
‘oung GC 457 96.41%: 71,705 37.11% 15.32%, 156,904 44,162 57.254| 260.14.
ull GC 17| 3.59%, 121.541| 62.89%, 25.97%, 7.149.478 1,873.358 224.791 9.592.07.

5-4. GC Histogram 89{&HiA SIiEM £
FEXAE -, IVM {HEE T 41% (IR #EATHR B, 2R —k Full GC RN iEHK 7 72
Bh, R, XAMHABRFEZEREHNGFER.

{#i H jconsole mJ LSt W4 HE AUl A% I, jconsole [ A AF ifi b w] LA <K Ik 4 A HER (i
AR, anl 5-5 Bk,
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Querview| Memory | Threads | Classes | VM Summary | MBeans | 1 . -

Chart; |Heap Memory Usage ~! Time Range: }All -

200 Mb

150 Mb
ured
4 st
100 Mb
17:20 1730 17:40 17050 1800 18110 1RI20 1830 1840 1ES0 1900 1940 1320 1930 1940 1950 20000
Details
Time: 2013-05-12 20:06:47 odl _—
Used: 115,111 kbytes - I
Committed: 217,044 kbytes
Max: 760,256 kbytes so% f
GC time: 2.809 seconds on MarkSweepCompact (9 coliactions) 2% il |
2,472 seconds on Copy (110 collections) ! "
o ,_..l e |
e [ ===

B 5-5: EEMHTHTINR

X IE AL E RATRER B A HER (E TS 0L, "BAE/T T 100 MB F| 160 MB 5 [X. ] A &3P
HhPEIR, {EH jconsole — ik HEEFRF—A o XA G IL: 224 Eden 2500, E2 &
Survivor ZE ], BAREEEN, SELAAN, FRIELE Bden 230 1 A 24 il B ZKH X 4K,
fEEF Eden 25 [A] LAAH{LLAOHEERZE 0 MB %] 60 MB Z [k s (fH., FRURAIRSI—FE, 40
R ERIEIEER, AERAN R —KBTE 100 MB [k L),

QSRR A SR A3 PR RIAR (1 75 sCSREUEE , Gstat EFIARRY T H, jstat $24L T O A&, 4@t
HERD & FP%HE s (EJH jstat -options WEIRREMSHI|H BT A IXLEVEI . X Hovh e A —/ ik
T -geutil, ‘EREMHIHFFELE GC _LRIRTR, AR B4~ GC XI{E MM o, Hohiy
BEIREAELA KB A Bt % GC ZERIIA/D,

PERE, jstatiB M AEMBH, 1T BMEOEREERTE 0L, & T
el T TR b R R PP SR BTG B, R — AR, ELAER— BB

LEST RN

% jstat -gcutil process_id 1000

S0 S1 E 0 P YGC YGCT FGC FGCT GCT
51.71 0.00 99.12 60.00 99.93 98 1.985 8 2.397 4.382
0.00 42.08 5.55 60.98 99.93 99 2.016 8 2.397 4.413
0.00 42.08 6.32 60.98 99.93 99 2.016 8 2.397 4.413
0.00 42.08 68.06 60.98 99.93 99 2.016 8 2.397 4.413
0.00 42.08 82.27 60.98 99.93 99 2.016 8 2.397 4.413
0.00 42.08 96.67 60.98 99.93 99 2.016 8 2.397 4.413
0.00 42.08 99.30 60.98 99.93 99 2.016 8 2.397 4.413
44.54 0.00 1.38 60.98 99.93 100 2.042 8 2.397 4.439
44.54 0.00 1.91 60.98 99.93 100 2.042 8 2.397 4.439
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XA, WHEIT AT, RFCSEHAEf (Yeo) witfT 1 99 debrdk ik, ix
SILTHRE T A2 1.985 #hAIlEA] (YGCT), FubRER, Ei&585 T 8 %k Full GC (FGC), i
FE T 2.397 BUIIFE] (FGCT) 5 (Rl GC {HRERIEIRHS (6CT) b 4.382 fb,

A = AN X R BB AR EX BAIH . P4 Survivor Z2[A] (43 BilSE S0 F1s1) DAK 14
Eden Z5 0] (Fridh E), W{EIT4ARE, Bden 23] JLPEMIEMHE T (D25 M T 99.12%
ZEm), Bk TRk — kB EARIRIR EIL X 2S5 Eden 23 R (48 HI 2 3% 5] 5.55%,
Survivor ZE A KA T 254, — sy NAFRT RSB T BEMZER (FRidh 0), B
73 [ PRI K B 60.98%, BRICAIMI B —FE, WATRAEAANR BRich P) KRILKIE
BRI, AP ATA SRR A fE R R sl A N 17

ARIRAILR NI G GC B, & — MR, BRER BT bR ik
AT AT FE R IR [R5 B PN AR

R /NG

1. GC HZER M GC HHE R EIAY H L2, ATV IZIF B GC HEksE
(Bpf e = AR S5 2% 1)

2. {# [ PrintGCDetails prRESRTS B iE/RM GC HEEE.,

3. T HAEIRA Zoth 5 B A AT AR AR GC H BN Z, RHRLERT
GC HEHHIBIRETHAIC RN, EMHEE AR,
4. £ jstat FEzh B iz TR AR B R

5.4 ING

RHEAT—A~ Java B ABRFITT S, bR SR AP RE A0 JOA B R (R MR RE Y S B — 3R, B
AR B SRR R UL, VR IRRY TR SUR R A B R br R S S T, s fE TR i
fis, HER LR R PR EZE ]

BE R AR LE JVM RERS H St AR ErfTh, RS EiHE, REVITRREFIITERE.
FALIRM N AR BN, TR 3R E GC RIRRIAM, Anfix—F s
1) GC B E I BLA R R FFRIMERERISE, 162% T — &b N BN A .
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HE6E

WR R

%5 TATE ThrR WR SRV AT, B S T BT SR RO D TVM IR b
e IR R/, AR EEARRIRD, aufiF R E GC HiE, F%.
MR E T2 RURA K E BT R . ANk @, SEREEs
{# /i) GC Tk Bph @ WbLe s ion 1 okht, W P anfr Bt RIS 4L, M B
REE I D GC £RAF X R FRE FFHERERT RN,

VAR W B 75 e B2 045 BB SR Bh bR SR 23 JF GC B BRI . WAZETIFAR, el
2 GC {9 H 4t A BE RN AT R SUR IR BB A s i GC H S RER B AT
i Hb PRI R AR an (el TARRS, DARER A SHRELL BN TIER 8L, ZEhE
— RS & — A HEREA LAY SR BT

A — L ) R L S LT R Bk SR R HERE, AR B E R S MR
i FIIBEA K AR, 5%, BNSEAERREEX S5,

6.1 IEfEThroughputlf &2

BANVEE— o I & A BIRM RS T, 1 29T 48 Throughput Y #25. Throughput 4
AP EARERE . KRB AERRIR, HR RIRCEEARIRIR

Bl 6-1 JEor 1 HEAEHT A AR 2 i el e 2 Je A O
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Minor GC2 fij

Eden%3 i] SOS1 FAF
Minor GC 2 5
Eden%sH] SO0 S1 F4EAL

6-1: Throughput 3k @USSPEIHT £

il T AE AR R B R A 1 Eden ZE ARSI . BrA: (AR IR 24 Eden %5 ] H A B
AR RIAE: o R ESWFEBNF Survivor Z3iE] (BIIXIE E 111y SO X8k), H by 25 bk
BaFEEA EafRERE, R zEZERPRF TEZRXMR. 4%, THKEDN
o G R A A ET R 5 | # [l 1

JF & T PrintGCDetails frEf) GC HEH, Minor GC R T :

17.806: [GC [PSYoungGen: 227983K->14463K(264128K)]
280122K->66610K(613696K), 0.0169320 secs]
[Times: user=0.05 sys=0.00, real=0.02 secs]

XK GC TERE T I dhis T 17.806 BbJE & . BLAERT AR bR 5 HAYZSiE 4 14 463 KB
(#9324 14 MB, {7 T Survivor Z2[HN) 5 GC Z i, #HAACx4R 5 HAZA 227 983 KB
(#9324 227 MB)., (%EBr |, 227 893 KB 4&# 8 A 222 MB, A T {EFitit, A#d
LA 1000 8 ff e 98 S] KB, X BRI HRAE AT, iR S8 k/hA
264 MB,

5 bRImy, Hefzsinl S RS (BEHARMEENR) M 280 MB A F| T 66 MB,
XA ZI AN HER R /N A 613 MB, 58 bk I VERERT 0.02 2 (HETEH 5 J5 1Y Real
it iEl & 0.0 169 320 #——scbribtialdefT 7 VA% ) . FEFFIHKERY CPU i ial bk Real B j] £ 1E
W%, REREFAEREIRE S ER AR GG, EHT 44058,

[# 6-2 &7 T Full GC Z A fe 2 Ja HERI 8 FHAE L,
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Full GCZ fif

I |

EdenZs|il] SOS1 A
Full GC2 )&
Eden?s il SOSI #AE{L

6-2: {#F Throughput lI&E288) Full GC

LA BRI S EoE AR B A AR R (5145 Survivor ZE AP AR R ). RAIBLEH
GRS ISR, S C28d EgEMAR (S T E2ERNITHRRY) SHEE
A GRS R, H AN RERS B E L,

Full GC 19 H 4 o~ ilan T

64.546: [Full GC [PSYoungGen: 15808K->0K(339456K) ]
[ParOldGen: 457753K->392528K(554432K)] 473561K->392528K(893888K)
[PSPermGen: 56728K->56728K(115392K)], 1.3367080 secs]
[Times: user=4.44 sys=0.01, real=1.34 secs]

%éﬁm S IAME FZEL 1 Full GC ZJ5728 24 0 71 GErAEfRIIA/hA 339 MB), 4

ZZ[Al{d FH A 457 MB 18/03] T 392 MB, RIS HERI (M 473 MB /0 F] T 392 MB,
mkﬁ < ] 0 VA R e A8k s 7R 230 Full GC wh, A AFCHIRT RERAS#EmIN, (40
FAARZEEFER, IVM &% Full GC BB R AR PRI, iXbHRESMWEEF A AL
] (28 f—— X A Ak AT [ — A L. 3X /S 1 A& Java 75 1E Java 8 i1,
RUIAE R AT AE L m H3H) . BT Full GC it T K BRILTIE, FrLAHEE T 1.3 70
f Real iFja], 4.4 Fbi CPU i) (RIAEIE T H T 4 TR .

BRI /NGE

1. Throughput 4288 2 HEATWIRRE(E, 43 %I Minor GC Al Full GC.

2. ik GC H A il da AT AT b # W ) Throughput K5 &5
9 GC R 1Fxf I R - S A PERERT RO o

HEX/NRY BE R B RS
ﬂmwmmW%%W%%R?%m%%@%ﬁ@ﬁﬁ%,ﬁﬁ@%ﬁ%km‘ﬁiﬁ%k
PN AR AR 2

% J& Throughput Wt S 25 TR IR 77 R AP RIELE . R LR MAT R SRt E A ERIIRE,
R ] &5 22 Al L&
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B ABE 5oE bk B AT TR AE DG . R HERERE IR Full GC 3% A= 5 %,
(B A KRR T GCHHR R ER, FHmm b s E ik, 208, AHAm
4 B S % B HEZE 18] W] LASEHE Full GC WS [A], ASihix 258k 40 AR bk |l e 451 %
(B hEERERRFFEAEREERENT),

Bl 6-3 feor TR AL SEIE 8CR . [8 BB RAYZIE1THE GlassFish SEfil_E /) 5L Serviet
B, FEGE AR /NIHERT, okl BB e o, () 256 MB /bR, R IR
% aSAERL R Y bR RE TR AR (A] (SEPR{FRERYI fA] & ik G R Y 36%) 5 F ik iRt
SFIPRE], PEAAR, BEAEMER/ NS, R I —— AR A R R H] 1500
MB, X2 J5#m R A GRS, X R R R kb 2 A K Bk I 2R (41
S W T RE AR ] L OUR 7 BB RN 6% AiA) . WREdb SRR i B ok . AR e
Feal DL N A 5 A TH kR, Al SR E2RAIR T,

HERIAR/NEE] 4500 MB &, FFrER IR BL D& T, X, MR FE &S %
. BmEy A FB GC AMIEIT K, BRABIMAANME/NG L, HREBKMN GC
JE3It 2 R AR R (R R T

1 P p AR SR P T & LR VMG ERIEOR, B MERIE R E R T TRIFERT R
/e RHEMI—FRRH, B AT DAl o SRR R B R/, (B2, 1EIVM B Cak
PR AR SEA SIS (XM FE RS, BOABIMEOLT A G RIERE R LT B) o

Jie ZEServlet)s ) i i

130

o \-\

110 /-—j -‘4
= 100 -
S } — BB
A\
E 80

70

60

50 | 1 1 i 1 i i 1 LI i L 1 1 i 1 i i i ] 1 L]

256 1500 3000 4500 6000
HEr RN

B 6-3: ERARXNSIENBIHENTL

A3 1 ik ) 45 5 A] #9 F5 bR, Throughput WHE SR M A E M N S EH oM (LA K
&) B K/, A b8 W UL B AH B A9 M RE F5 BR: - XX:MaxGCPauseMillis=n I
-XX:GCTimeRatio=N,

MaxGCPauseMillis Frab T 15 b A AT AR S2 i) e AP i ] . FRATATDAR IR B 0 sl
—EEFE /N, Eanse £, HER, XAPREBRERIERR R0 Minor GC 1 Full
GC. aRiXBINEAER /D, LM ZFRELRSAET /. B, RXEEZSHAFL
J2 FATE 50 ZRVN SE AR I, K 2 il A AR SRR Full GC, Xt R R PR RE I &
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g IMEVERT . BRI, BOEIZER, TR RREFEYE, FXERE D ALABIM A BE, G
BT, ROAEZSH.

GCTimeRatio A nl LA B VR B2 b BT FE B3R I E4E 3R £/ DIk (15 5 2k B )iz
It iRFHEEER) o B —AE b, Bl NIERTHRMMAE SR 2, & N ERA FRPA
FCRTEATHREH BRARAE UL T 2 SRR (38 4 TR 117 o F 7 40 b«

1
(1 + GCTimeRatio)

GCTimeRatio AYBRIAE A 99. FFZ(ERAAXEERF 0.99, Xk E B AR FHIE T R
di SR 99%, A 1% W RITEEEZERT R K b, (B, ASEHE5IH B AE R .
Han, GCTimeRatio iX'H A 95 A TEIEHE & HLEK R 5% FMhr ik m i BRI A2
$5 % 25 (8 IR 1.94% b3k i,

e r I &R TEMRE (2405%), HRI\E TFTmxANAXIHE
GCTimeRatio & —/>E 7 S #EER .

ThroughputGoal = 1 —

Throughput

GCTimeRatio = m

X 95% (0.95) MM Hbr, FIFIZAXIHR BN cCTimeRatio & 19,

IVM i & B A b B EHEM W0 46 16 (-xms) Fildie KA (-Xmx) 2 i) i B 3 79 K/
MaxGCPauseMillis MU e dicrd: anRikE TixME, FARMEBERERE ZHTA
B, BRI R A H AR, — BiXAS Bembsek, HMEARBRTHENN KA, &
Fizfrif APtk ER R EE. XA BAEBERE, VM &2 g5t /b, Ralqe
PAdse/INPIHER /I Tl R X A~ R,

ARG AN B ] B bR, SR F shHE TR R e (DA R EEA]) R/ ha
SRR, AR BN GCTimeRatio Hig, Avit, 7ELhrifferd, iZbnEMBiANEE S
AR T . B ANERSEEEARE, (BERIEROAENLY, i AR FELk E
e EHRESIT R 3% F 6%, HACRSRMYAHT, ALrE, REESENETEZ
FRAIASE R R O R R PR s ax o8 i FHE S 7E b B MR 10% £ 15% WIRtA],
B o X 26 5 R FFIPERE RO E K, A Bk idae B AR R REIA Y,

R, s R FIYERE B bk, SEEMR B A T AE., $f§'l(xﬁﬁﬂﬁﬂ’3‘l‘iﬁﬁl§%, %
MIEHRIE 43 b 19 (Brsk e SE i) o5 AN I 5% A7) JF

Fo-1 R — 1 NH, (UCEE - R/, h‘ifﬁ&‘fﬁ GC (iX&—ABfrfE
GlassFish IR %5 2% ERVBEZE Serviet #/F, EARFESTERE, JLPFEA KGR SR),
{# B AR SO .

&6-1: EANSCGCRHAERNMRE

WRIESH BAEMKRN  HOREERER SESE  OPS
RS 649 MB 0.9% 9.2
MaxGCPauseMillis=50ms 560 MB 1.0% 9.2
Xms=Xmx = 2048m 2GB 0.04% 9.2
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BIMER T, ARIE/MER 64 MB, fckh 2 GB (H X SHLE A% T 8GB HyiyHE
MAE). X, GCTimeRatio wkanFef 1T ALE: TIEEBMRAF. HMNAE RSB IHES T
649 MB, xR R FFAERLR mI E RIET R T K2 1% /S fritia,

TESXAEIFH, AR E T MaxGCPauseMillis 24, JVM & TR (S A H bR, X2
JERIFRA R L0 NHERI RN ARG SR B S AT MOk 2 A, HeRgiRsEErT
BRNGF], JE% 2 F A RE 4k RINEE 1% RO A B B0 b, RN 2 A R e
9.2 @k (OPS) [yt &,

B SE Rz KM AS R A ——E R/ A 2 GB [ el LA/ D i FAR e S i |
{HRERII (A], AEAZ XA Bl h B3R B EOF A& e PERER B PEIR 38, DRt ek 4R e
I E R, IEAZATIREIN, (ERARAT M LB Dl R TC iR T R R
IR R BR R, AR T 4724, REREF A A 50 MRS THERE, SRk
FHM LIRS AN, & 6-2 JBon TRXFMEIL FRIIE .

7<6-2: FTNIPRIIUR

BRI SRS BAHENAN HREERERSESE OPS
L /SN 1.7GB 9.3% 8.4
MaxGCPauseMillis=50ms 588 MB 15.1% 79
Xms=Xmx=2048m 2GB 5.1% 9.0
Xms=3560m;MaxGCRatio=19 2.1GB 8.8% 9.0

AR b B RR R RE TR SRR (R ERDR W b, A OUEA —HE T . X, JVM
EIRFIREREY & H AR, BURAEEETRERY 1% ERR R L, B2 Pk 2 A& F
BEABFNSER HAR, B2 HrHEZERh 1.7 GB,

AR E RS (6] B AR DI SG B, 0L R, Oh T LR SRMCR AR ] 45 50 5D
CARY, Bl ITRZ R A/ MR EELE 588 MB LA, {HiX Xk & W R BB R T
WM. &, MARFOEFLESFLE FEER, XMHRT, 1hIVM B E
i, BLAER AR TE A BRI #T B B K 2 GB REARTS SEAFAIPERE.

B, Al S D REHERI R/ i B A ELE A B, IR A] b H AR 1 A B Sk
(5%), ke —fTIEn TXRER, IVM il B ST RHE T 2 GB &Lk
AN, EE TRERNEM R HR, X 5F TIHgRECRILTF—2.

BRIF NG

L R EREEETHEH AR AT A, MREOBHRFTE, R
Mzh A 2R 08, A% E BB A b IVM 1K £
fEH.

2. WpAHh B EHERY A/ AT RESR A A LRI PERE. BB A EMMERE B AR, 1k
IVM AR B #E R K /g2 SRR AP A A T TIR B
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6.2 IEECMSUgEEzE

CMS WAEE A 3 FlAEAHRIE, o9&

o CMS Wt &b A AR Gtk 47 | (B 1 L FHER R AR S T 45) 5
o CMS W HE8: & B — A9k B R X 2 AR 22 IRl gk 47 1l e
o WNFEAHHVE, CMS £k Full GC,

& 6-4 J&7< T {EH CMS RIHA: L rfE .

HiA:RGCZHi

!

EdenZ3 ] SOST AR

|

Eden%s ] SOS1 ZAE/L

HERGCZ G

6-4: (M CMS WEBOWFERZE

CMS W 4 25 17 A= R B W 36 5 Throughput W 4 88 037 A AU bR e AR AA10L . *F R
M Eden %5 [0 F52) F| Survivor 25 [1], siE B ZER SR, CMS YEM GC H E bk
WAL -

89.853: [GC 89.853: [ParNew: 629120K->69888K(629120K), 0.1218970 secs]

1303940K->772142K(2027264K), 0.1220090 secs]
[Times: user=0.42 sys=0.02, real=0.12 secs]

XA AR R KA 629 MB s Bk I 2 f52E ik T 69 MB (£ F Survivor Z5[H]), E
Throughput W28 (19 HEZL, #AHERIA/NA 2027 MB, Hrf 772 MB fEAIIR I 2 f5
fle skl b . BARIFATHY GC EFEER T 0.42 BV CPU IHia], {H % AN ml i i £ (URE
012 #b, %K Ak e FE 3 an &l 6-5 AraR.,

IVM S RUEHER (NS 0L B8l JF R e, MHer & R B M RER, IVM S RBER
SRRdHE, RSB SR, SRR, HERIR DL (R b8 P v i fa — 51 Brdid
RIS —FE, IEER, R CMS Elk s, ZERERAASHEITESGEM. Z£ER%
Il i 2148 5 Be 4t SR 11 28 IRl A as IR 2 uilitl_lfﬂﬁko A AR B 4 % 1 Eden 22 (Al 55
AN, TVM S 25K FHARLE 23 PR 23 ) SR PR A7 X S TH R R
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CMS JA3 2 il

|

EdenZs i SOS1 4 ft
CMS A~ fa
EdenZs ] SOS1 AL

B 6-5: B CMS EBTRNFH RS

it GC Hi&, BAER BB T4 LB B BRI & BN (Concurrent
Cycle) WrBaEBER GG &fEE T TIE, ALMBLEIEFIANMHERE, HFHLsIA
R 2 DIER TN

FHkmlc “FAaERIC” BrBOFRR, IXAWY B S B A I R R A

89.976: [GC [1 CMS-initial-mark: 702254K(1398144K)]
772530K(2027264K), 0.0830120 secs]
[Times: user=0.08 sys=0.00, real=0.08 secs]

EAWY B AT 55 R AR U HE b B OB FCHR S AR, R — AR T AR EX
AEFrp ot 5 T ZAEZE R 1398 MB ) 702 MB %5 (R, 55 4 Kt o RS HERY
K/hA 2027 MB, Hidr 772 MB # 5 H . B EIXAS CMS (8] 15 8 d w8 458 1
0.08 .

T—ABBR “PrichB”, XAFrBh R P& TR s T, A&+, GCH
E, EAPTBRIARIRT
90.059: [CMS-concurrent-mark-start]

90.887: [CMS-concurrent-mark: 0.823/0.828 secs]
[Times: user=1.11 sys=0.00, real=0.83 secs]

FrIRWT BCRERT 0.83 B2 (DAK 1.11 2/ CPU Iial) . X AN BEdEA TR TAE(L U FRIE,
NS HERE PR O A S B o 2, LAY A (ETAR S Bl dm e . andax /NP Bt
AEERL, RATREE R TiX 0.83 BB AERA R4 Bl T8 THERDIE K, B4R R
SRR SElTH .
R “TREHE” ME, XM B 5 AR RN RETH:

90.887: [CMS-concurrent-preclean-start]

90.892: [CMS-concurrent-preclean: 0.005/0.005 secs]
[Times: user=0.01 sys=0.00, real=0.01 secs]

BT RRE “HEHERCT BB, XABEBEDE T 2R
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90.892: [CMS-concurrent-abortable-preclean-start]

92.392: [GC 92.393: [ParNew: 629120K->69888K(629120K), 0.1289040 secs]
1331374K->803967K(2027264K), 0.1290200 secs]
[Times: user=0.44 sys=0.01, real=0.12 secs]

94.473: [CMS-concurrent-abortable-preclean: 3.451/3.581 secs]
[Times: user=5.03 sys=0.03, real=3.58 secs]

94.474: [GC[YG occupancy: 466937 K (629120 K)]
94.474: [Rescan (parallel) , 0.1850000 secs]
94.659: [weak refs processing, 0.0000370 secs]
94.659: [scrub string table, 0.0611530 secs]
[1 CMS-remark: 734079K(1398144K)]
1201017K(2027264K), 0.1863430 secs]
[Times: user=0.60 sys=0.01, real=0.18 secs]

H12, CMS WA R ATk TiEE I B sx /> “alhif TS EE " (abortable preclean)
Py B fi 2 W ?

Y mT T LGS B BOR  TARICHT B (b Uik, ERIZEBIEATRIHI) AR
0, FrA HIR RS APRICH B RS F. R CRRIRIS R, B
—ARICHT BIE, SR SIS 2 JOESASHHRIE, CMS WUIE A BBk X HEA
ULAH: . {8 AT F b TS BRI B B AL R A SR R AR W K, B SRS,

b, ] U TS R B S B A R 22 () 5 3 50% AeAR A TG, B b, XIBET
— TR A R B, 44T CMS W 2 B i UL 6 R A E SRS, x4
Fil-frfr, AT TG EERY BRTE 90.8 P -8R, FREFE MR AERKEFGET 158 (R
HERILT, 92.392 F0IF4G). CMS WBE SRS LA 5 S ic e dfe B T — Uk A= AR B Wi
L RTRERFEEIIIT ], " XA, CMS WES TR IR K202 42 8. FTLA 21 b2
J (Bl 94.4 ), CMS WeE&H% 1k THEHEM B GXFATABRRA “HM3E” Tixk B,
Ak ix T REAEME—REIE IR IZ e i ) . X2, CMS B 84T IF4h T ARickr B
TERAT, Hrichr B B TR o R e AR 15 T 0.18 b (7 T rp 7 Pl i HL it A
B FARR PR PR AN ST 5) o

RS — KR E 5k (sweep) BYER:

94.661: [CMS-concurrent-sweep-start]

95.223: [GC 95.223: [ParNew: 629120K->69888K(629120K), 0.1322530 secs]
999428K->472094K(2027264K) , 0.1323690 secs]
[Times: user=0.43 sys=0.00, real=0.13 secs]

95.474: [CMS-concurrent-sweep: 0.680/0.813 secs]
[Times: user=1.45 sys=0.00, real=0.82 secs]

XA EERT 0.82 FY, RIS S M AR IF &R RIEIT. METTRRIIHK - kR e vl
FAEREIR B T, B A RELR B SRR BOREA BRI R, x0T RE
FEX BRI T U A A BRI B 5 2 AV BRI AT CAH Rl A7, IIE 6-5 FrAT LA
BF, FAERPREEIF R R R A TR Akt e B AR TRERAET £
RALBMIE (BT — A A RBERIE, B4 w] b Tl B 20 & 28 06— Ui AR

{E 1 BACKHCCRTRER IR, ARIER A AR B2 23 9 G o8 RE A3 B R Z0RHT A= (RO MO SR RO Fr St RD, 1 {E
MR T 2B R A, — T

HRWEEE |



ORI ) .
TR R EE (concurrent reset) Hr B :

95.474: [CMS-concurrent-reset-start]
95.479: [CMS-concurrent-reset: 0.005/0.005 secs]
[Times: user=0.00 sys=0.00, real=0.00 secs]

AR BTIE R — AW By CMS hirske [ W i) J W 2k 15 2%, AR AR ] vh A 95
X G i (St R L an e 6-5 Bon) o BRI, FRACEM HER TR
F %/t RpEEll, BEMEBHE0EAREEZMGEE, BadEA LM% R L
FAATRIA . A T R X sefs B, AT A AR B B G 3 — Sl 22 T ik
W HTR

98.049: [GC 98.049: [ParNew: 629120K->69888K(629120K), 0.1487040 secs]
1031326K->504955K(2027264K), 0.1488730 secs]

5589.853 Fhit (B) CMS (a5 B IT 4 2 BT ) ZAEARAs IRl i o5 G DUAH LR AR, RIS Fo 22 [a]
i #9703 MB (/AN HE19 &5 4 772 MB, H:d 43,8 69 MB 1 Survivor %5 [A] 5
B4R A% 5 T %I /9 703 MB) ., F 98.049 ¥, hriflcsEsss, EAMALm L ALY
504 MB, LA LATHE L CMS JEIEIK T K2 199 MB #IIN F7.

I —PIF], XLk CMS bk g &2 R0 E B, DA ATA Al et BLTE CMS bk
W BRI E, Ak, FLHARXARA, RIMNEFEER DD =FHE, HEL
XU EERW] CMS bR SRR T REL, B o R IR & %L (concurrent mode

failure) :

267.006: [GC 267.006: [ParNew: 629120K->629120K(629120K), 0.0000200 secs]
267.006: [CMS267.350: [CMS-concurrent-mark: 2.683/2.804 secs]
[Times: user=4.81 sys=0.02, real=2.80 secs]
(concurrent mode failure):
1378132K->1366755K(1398144K), 5.6213320 secs]
2007252K->1366755K(2027264K) ,
[CMS Perm : 57231K->57222K(95548K)], 5.6215150 secs]
[Times: user=5.63 sys=0.00, real=5.62 secs]

AR A RIR I, (I AR AT S S TR 25 T T X G, CMS B3k ik
ZUBIEHE Full GO, BT AT YR 2R Bt e e B 45, 40 ARvb B A O RO R e Il Wi,
Jeas ) 2 JG B & A 1366 MB——iX IR (3805 AR SRR IR I IRIA 5.6 B, JX
A ERIE A R, X AT 2 ek Atk 2 KIIR R 2 — Gt 2 %k A A
AR LRI KB SR A2 —) .

B AR B R A AT ARG TR, (A TR WAL, =
BOE TR

6043.903: [GC 6043.903:
[ParNew (promotion failed): 614254K->629120K(629126K), 0.1619839 secs]
6044.217: [CMS: 1342523K->1336533K(2027264K), 30.7884210 secs]
2004251K->1336533K(1398144K),
[CMS Perm : 57231K->57231K(95548K)], 28.1361340 secs]
[Times: user=28.13 sys=0.38, real=28.13 secs]
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FEXAIFHh, CMS J3ah T (AADRICE, HIT &4 AUF A R 022 R 25 A /T LA 44
FRARIEF R (G, CMS BeEas Skt K A R . XA BRI R HIE] &
BRE: BT EEREROEAL (83, ARG, h T8 skbe 3 b ANt
i T CMS WCAE B HINT ), CMS U2 T Thix Beat 42,

Ht, CMS WA g fER A b e sE it Bt rp (AT A 1Y oL FH R AR DR 150 ), b A~ 4
Al T TRBRFR LGS . AFIHEAE, BEEHEMESE, R fesifg 7 (2 0ERBN
AR T ) A2 A A Kk 28 P TC RSt a], i1 ZE i A ik 1
B, XA CMS W 28 8 A BRI RE K R £, RS R A I R K
R, CMS W 28 ST mI e HE N TC Rt . X I HE sk (R K1 1 Throughput I 5 2%
7€ Full GC —#¢ (21 6-2) : FHAERZRELEN, EFEREHb LBl

e, CMS WM HERATRERA —4 Full GC Bt A IR bk mllghy A &,

279.803: [Full GC 279.803:
[CMS: 88569K->68870K(1398144K), 0.6714090 secs]
558070K->68870K(2027264K) ,
[CMS Perm : 81919K->77654K(81920K)],
0.6716570 secs]

AARZRAR, TEEWO, e RAXHRDL, FERE, CMS KEE KA
ZRKRAENT o Java 8 1, AnRITTERFHEIAE, BaRAEFRHERINL. BIAMERLT,
CMS e G A &0 AN (Soczsiml) dEiriede, Wik, E— AR, i
Full GC, B 3tA oI AR ERS B, CMS @& JiRP— 7 2 A o it A 28 an ]
fifp phe 3 Fob [

RN

1. CMS hrk m e £ A48 1, (B2 BT 1975 & Minor GC Fil - & 11K
(concurrent cycle) ,

2. CMS WedEid B b i3 R BB B FH R AR ER AR & it s kAT
PrZJE R CMS WrSE 25 UABE 6 % A X Se 1L,

3. BRIAKE UL T CMS I SF A3tk AREEF TR I

6.2.1 $tXHEZEXEHHEMR

P CMS W 42 25 I e B2 25 11 T 1A ik A Bl 0 e A O e B B DA B 5 T e, 1E Andkd (]
{£ CMS hriR s 0 B B RIMANEE, KA R BGUIB R T CMS ASRELAR 5ty
WA R B I TR M, CMS RS TR R B AR A
HIZS IR 2 IA] AT CAZE 95k S S T 5, AR A et BAE RS Rrk B,

AN AR o R — A AR F AR . 2 BERZE RIS LRSI R
B (BUANEA 70%) B, HEEWERITLE T. —4 CMS e & & IF i g e R n,
FARTC MR R, E5EIFE T . CMS IS LI ZERBIRMZE (30%)
ROZAT, 5e BB A R R B TR, an S & W 7E i Sk i i b e vh 2 F1
CMS WS a8k 25 R A R B,
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A LA TR T DA R A X R 2L
o BhEHREFERERN, Ko ABHEHrE AR RBIEENR, ELHINE LM

‘;_'I:‘zl.ﬁ]o
RPN 0L E SRR Tl es 7 o
o [ERIEZRE G R,

Bi&RiE{LF CMS LIRS

CMS J5E & 1& F 7 /B2 £ MaxGCPauseMllis=N f= GCTimeRatio=N &4 (& Bl $ K 693 4e
% KGR =ZH,

CMS Ik % 5 e eh s POk 7 ik — AN R F 0 R 2 ik 4k X 4 Full GC, & Q] CMS #9#7
2 XK DA AE, dF CMS &) B #RZARF# % Full GC, X &% 4 & Rihmiffe
CMS #5698 R A2 A A AR 4w o8 A K KD,
RABAHTTRMAAABEAERK, BHCMS KEBTE2RALEMRKAK (AFLE
E]) ek, A CMS IE B, M RA AR KA3E (AR R KHKAK/ AL
Zhh)) A—ARIFHERE, TR —DRFH], EIEH IR F BB R T ARE XK,

AR ZHINAF AT, AP SR R R/, AT A2 IR 4 e & s 1T
77 AR PRE A (]

1. FRELEEZHEITIS
) Tik CMS W R ix g Lbse, iz & b Eah ik R WCE F . B2AH, CMS
We S 28 e A RS T) 5 FL B 60% I B & A, X FZ Rz b AE 70% A 5
AL, ATESERABRBCERNILEE K, A T EBUXFECE, AR AT 2 RN R E
T X A kR -XX:CMSInitiatingOccupancyFraction=nN Fl1 -XX:+UseCMSInitiatingOcc
upancyOnly, [alliHd HIX A 2 REF B CMS B4 S b b A7 0ok . an R [l A % B X M 4~
i, b2 CMS gk AR X B HEFE RS R G AFEREME B a6 8k BOAEL
T, UseCMsInitiatingOccupancyOnly Fr A AfE, CMS £ & & 22/ R & Rl 4
B B IR TR RE . R A L EREAT B R G &R, Mt RR L, Bk
UseCMSInitiatingOccupancyOnly FrEU{Ei%E A H,

CMSInitiatingOccupancyFraction 24 {A i) A% nl RETRZE 2 AR A RBE. MBI BT
UseCMSInitiatingOccupancyOnly #7 ki, CMSInitiatingOccupancyFraction (1 Bk i\ [E 5k # &
170, B CMS S{EZ A S FEH] 70% b Eah 3 2 WL .

A ERI R R, 1ZArE B AT LAARYE GC H & CMS R k5 2h 2 Mot i B
3, BEHSE, EaRE A SR F IR, HKBEH R n A CMS
R Eshics. HEPEA CMS-initial-mark {5 BAU—fTEE& T CMS BBz, 4
22 & S S an T s

89.976: [GC [1 CMS-initial-mark: 702254K(1398144K)]

772530K(2027264K), 0.0830120 secs]
[Times: user=0.08 sys=0.00, real=0.08 secs]
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EXA G F b, ARYE B E R, T AT LS00 12 %1 4 AR 2 8] 1 5 FH 3824 50%
(BAERE 0 K/ 1398 MB, Hh 702 MB # i ). Aadix MEE A B E, K
I 3% (1] 35 22 i % cMSInitiatingOccupancyFraction ¥ H (g i% & K /b T 50 19 5 4~ (4.
( # %R CMSInitiatingOccupancyFraction [ 2k ik [ 24 70, A~k ix 4Nl i A I B
UseCMSInitiatingOccupancyOnly bRk, FTLAG - CMS W B8 &5 7 Z 4E R 22 ) 5 s F
50% Bt a8l T CMS Ja & k. )

TR T CMSInitiatingOccupancyFraction i LIEEH 7 J5, RelfeSFEER], FRITREARE
B2 KEIRE R 0 8 Hfh LR /NIE, ik CMS MG & &R gaalT, @HRINAHESE
BEATIXAER IR R, (02, ARV H AP EREIER T, & 242t ol DA,

XHARE MR ERET CPU: CMS 6 &R &FEET, ENSHkEREM CPU K
T CMS Ja 5 &S TS 100% # 5 F—Bi CPU, £/~ CMS &2 Az 7
ESAEEREL, VLSS CPU EHE M SRR, M X RAEZT A
Ziaft, REARRREIN CPU %R,

BTy, XHARULER Tt 20 CPU FIMIEEZ 8. f5&1 CMS 20T B 4 lia
fr, BIEESAFOER T, XhRARERAN., Bk, PLE& 40T 2SR CPU &%k
IBfTiXEE CMS 2. DL RIVLES Y, RUHI%ER HAELXEH s CPU IEA.

CMS JAffidr, Rk CMS e GE&BREA BT, X2 CPU IBhaT LA Tia 4T B fth iy 7 NG 2
WEAS, MREA B —A R WA E A E— /e, EEARE TR CMS £k

é%ifz_ﬁ., B, R 2R CMS 22 &5 384 CPU R, 1fiix fR Al GBS 38 CMS
LR ™ (lose its race) . 7 2EmHE, @il AMEIERGIAML, B rTRELEM AR
LMETF CMS SRR IR e i 5 AL IR R AE Rl — /AN Heh B BN E 1T, (HiX 205 B8040
ME I, RAESHE. FHik, 225 EMN, CMS A 7HEME, CPU FHK,
R EAE, XL CPU F#Ast &= RIRA (idle).

FAMEEMELE, ©5MARFOEBAE. EMRIE GC A EHAEFN, CMS
TEREEMINT BE S EHTA IR R, (1 CMS WS 2809 % H k& ZEPR il GC {545

RO, TRl RA B b iE 1T S £ TR CMS MR RRE AL . CMSS (SRR il 5 AR
Ao A LL AR R BRI £, B LR E T RERE AR X Lo WM I ——X 2 —Fh
Wy, T S G Ao 5 A B R A MR LR . Ao, IEAngRATTAT
HERFI, FFEIZITIE G GC LA FE A AT RE S S EUE ARSI, WX e &
iR IR AP RE

Bdbix e B A B AR SZ, A NIASE ¥ cMSInitiatingOccupancyFraction 250 I{H i% B Lk
HENITERBARSuE 2, EA0EAD 10% F 20%. °
2. ¥CMSEAa L&

A CMS [ G BENE 100% Hb 5 FIVLEE EA—B CPU., andf i R F & A R g,
[l X A HR /MY CPU JERAW B, "TLAI%XE -XX:ConcGCThreads=N briti, HINfG & L&RAVEL

T2 XA fEA i%, cMSInitiatingOccupancyFraction [ 1% ik B 15 kb i Bk B H8 /N A REHE il fi &2 CMS
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H. BAEN T, ConcGCThreads [H{E & {#k1E ParallelGCThreads FriffE i EEFIY .
ConcGCThreads = (3 + ParallelGCThreads) / 4

R T AE R RO, X % A an R ParallelGCThreads i) B X ] /£ 1 F 4
ConcGCThread [ {E it 4 1, #4nf: ParallelGCThreads [ EU{E £F 5 #| 8 2 [A], ConcGCThreads
MIfERE D 2, LIedE,

TR X — bR 2 e T I & 7] Y CPU M, Znff ConcGCThreads brdiff iX & #Y

A, Bkl s b AR RER Tia T L AL fER CPU M m&BCOR L, ZMECER
TN PR LG, R A B R SRR T S 55 (R FRRAE CPU R 4kZa THINLE

bRz b, fE—A Bl T KR CPU AL L, ConcGCThreads Z: KUK IAE v GEMW K. 4N

S A 9 O R B, RTUAZE RN G G R, BRIBGX 4 CPU FE W T 1

FLRE)E1T.

TRIE NG

1. G % A R B A RO AR T CMS I SEZSALFRAE h . 218 S bERERY X,

2. WG REAARL (AnRA ATREMIE) Bl iy g i K e A &,

30 @0, FRAIREREATRY N A DUk AL # L U % CMSInitiatingOccupancy-
Fraction 2%, KRG EahHKk a6 &S] T,

4. BN, )G A LA ECH SR A A LA KB

6.2.2 CMSUYr&EERIKk AKALE

M) CMS BB YR H SR FRITRBL, ik ANRTEEIE TR, 2 %4 Full
GC (AnRoczE AR /N LI 2 R AE RGO ) o XA R A AE RS T R S #
(B EpTiRE) POHIIMRS & b, S RAEREMEE L (SERY) HKIIBHF,

BOAE UL, Java 7 19 CMS bR W SE e B AN S A0 B Ak AR rp B8k, ARk AR
2 AR, CMS &Kk — K Full GC % B rh R bR * . Bk Z 5, & aT LA &
-XX:+CMSPermGenSweepingEnabled #rit (BRIAE L T, iZFrEMI{E A false), FHFia)g, 74«
AR IR A S AR R AR 5 S TR B it — 4 S8R R bRk A
R bRt 2, TEE, filk ok AMELIR B HE bR 5 EAE R FE A A0 B . (6]
-XX:CMSInitiatingPermOccupancyFraction=N Z: 4 n] LLF5E CMS Wtk &% 76 A&k A o2 8] 5 H
bk B 15 E (B B ah Ak AfRELIR R e R, XA S50 BRINE A 80%,

TL_, TFiak AMCER R RT3, AT HERRA S R, 3K
=P E _XX:+CMSClassUnloadingEnabled frs, &I, B{dE 2R T A& AfCHrEk m it 2

ﬁ"éﬁﬁfl’b‘%ﬂ‘]i‘f&ﬁ%‘ R TCBAE A SR Tk AR R B AR H AT

K, ik Esh CMS AR AACEIR R, x4~ brab R LR Z T S

Java 8 1, CMS WHE &5 BRIAsR S CSE o2 Bl i AR TR S, anR i THESE R, (R

KMlix—IhiE, wILL#EIE -XX: -CMSClassUnloadingEnabled faiilb AT (] (BRIMEOL Fix A

b TT ISy, BIZ(E S true),
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6.2.3 EEXCMSHIIRITE

XTI LR T XA A T AR CMS BRI E, RSN
A CPU LB, AniR HA —/A 8 CPU IMLES, s il £ AN HEH TR CPU, {H L
m%ﬁ%ﬁL;%Hﬁ%%ﬁ.ﬁﬁﬁﬁAﬂM@u%?

HEX CMS LRI ETE Java 8 FEERHFEFERH

WEXCMS 328l E (ICMS) Alava8 FPELRBEHEEAT, Rt HHERE 4
P, {2R & Java9 PART AL AAAS IR,

& A 38 K CMS 320l 09 £ 24T b R G & RAZ A H] Bk 4241, ik ik —3R 4% CPU 4
B RAZA BAZEAT, AT CMS Ik B o & R B T A IR CPU TR AILE LGk
BT, MA SHBARGEAR, SREBNLFCERNTA AANFARE GE&OGFN
ARABT 4 CPULHR), XM ICMS AANELERABAALEE,

PR AGRHAERERE T HMAAREY CPU, EABRKTE, TUFERA Gl KES—
AH GlIR &6 & BARLIIORE I FLLRMMERTIF, FALERST HE
A %423 % CPU TR A H L,

XEENLT, (EH CMS S dE Tt RSBk e, MR ER &z (A4
HN&?L%&*M%EﬁTuﬁﬁk—”ﬁ LIRS B sk A S D XA HE T Bk
W, ENEEEEREMEE, A TR RGBS, FAELM CPUL

B IRLESS Tfm%ﬁmiﬁ L8R, R CMS WSk FE — Hiafrie sk, dES SN
PR RS 25 BRI CPU AL FE R4,

I57E -XX:+CMSIncrementalMode Frik vl LAJT B3 &, CMS bkl dE, et 28 g -XX:CMSInc
rementalSafetyFactor=N, -XX:CMSIncrementalDutyCycleMin=N 1 -XX:CMSIncrementalPacing
LA RSB R AR Ja & 2ot A B AR P 2e i Ll HH 2 /0 CPU JEI.

g CMS BRI SRR TTAE B (duty cycle) JRMIGEAT TIE, xARMIPLE T CMS hr
P B a5 W I 5 e FEAERE T CPU J IR I FHERRR 2 i, 0% 2 A b R 4o — e M. AR
TERAIMNER LA, CMS hpRER I G & ey &R AL TS GRS
TR ). A AER, X Ebrb e brts 5 Eoh B Eiair. FRICR IR b &z
f1 200, Ja6SBRAFEHa T E

DA JE SRR R T A AT A AR A AR G v S e B 2 1] It TR B T p R s BRI I
T, 455K CMS B B SR SR & R 1 20% a4 (Bl ix A E, Ak
CMS 2 AW R BB UATE AT & B Z AR R H ) . anfax AN RIS, e
BRI RIS (LA Full GC), FRATTH E Art 2l o )8 B 0 83 CMS Bl de, e
kXM GC (B R BNk AR,

Fe I Ee B4k CMSIncrementalSafetyFactor 4t AT, X SZ ik B LB hn 3 BN oo

FERARO TR B 4y b, BT B BN A 10%, BB T, X421 (safety factor)
OB TR HE N 10%  GXAEBRIN B0 46 50 AF A 30 BT o5 B et im) 2 40 Be sk 28 61 T 20% ) . it
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WRZENF (B aTLASmE] 90, Aibix s S8 & MM 5 Ha RetiE ), aTeAbfE
BERA T 2B,

Btk Z4b, ankZ: % cMSIncrementalDutyCycleMin ik B fF LLERIA(E (10) SE AL DA%
TR E, AidixA2EAE S5 IVM B S HLEIR R, B2h IVM /9 B s
AL 25 WA i A O T B 2 AR R A R EOFEATH R IA T . BrLA, BRI RGX AMA,
JVM A REE AR S IRYE B Sy plr, B3 S bk E st AR Es i THE, fmsh
EASEIE. AR AR TR EA B AN g, @t A bR HLEITH R 2
Fl A RER, PRI EE X B TUE AR, [RHE % cMSIncrementalDutyCycle Fradiok ]
HahZ %A (CMSIncrementalDutyCycle FU{EBRINAE, HIFFE).

RIE N

1. R HAE CPU FIEZBRAIHLE FistT, [RIEF BRI E, i
Hg R CMS W B Z R — A LR

2. i T AR AT AR R b R OMS W B 2% s T AT S A5 A5 e IA] AT
VLl CMS WO8E 88 % 2B I R e 38,

6.3 IFEMG1LIRIEDR

Gl bR AL 88 2 —Fh TAEEHEN AR X _ERIH R ES . X (region) BERILAFET
ZHEA, WAaTDURE TR AR (BRSO T, —AHERERI 4 5k 2048 A4 [X), [Al—4RI
S XATFERFHES:, ABERIE 2 KR BN EKBH K 56 LB 7E B e R
A SRR R, BRI XEERA RO RR L, 5L Kb A D, &8
SRy XHUBLIRCSE TR SRR R S| 15 M R P 262, At l T G e & L Thrko
257X, BB R AL T D BN [A] R RE ] IBOX 284y X bR . X Fh R B iET Bk i
%4y X kAt G1 Bt es A Frru sk, BN JEuiEb R B £ 15 X,

A ix — I ANE TR AR 9 (X B AT RO mI e, %A A AR 23 ] 22 29k
m, ELAWET (W% E Survivor 22 (0], SEBHBNBEMN), bR
AL s R, A R AR R T SR 4r X REAS (TR R/ N A

G1 W2 TG ) L 4 A

o HAERBIRE,

o JaaildE, KA

o RAXNIEBE;

o DI AAER Full GC,

TN ExiHeE—FRE, BEFEAE G BUESAFAEREERIE, A 6-6 fir,
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Hi U 2 i

I ] (] .
o [ {m[o[m{o]o[o] ]
u - R EE
i EEE] o .
aCoaCEn

Qo0 ook

6-6: F G1 WIRUEREBSMIET ENERRIE N

E g — AN REBRE A GL K. oK hRAHKRARERE, B4 oK4m
FRFERZX R T ([E] fLE Eden 23], [O] REEZF, [S] LK Survivor 22
B), 2RI XA TAER—AR TR G1 W8 8% 2 5 il X 2o 22 (10 4y X 1
(TSI

Eden %[ RE/R &M% G1 hrifl a8 b A ARB M E GX AP+, #Ri8CH Eden (1 4
Aoy K Z FEak & il B A AR R ) . BT AERIEE 2 B A S AR X 5 L4y B F| Eden
ZZ[8], BRAiXk} Eden iR A%, AL EDPEH A4 X 5B F Survivor 258 GX A+
Hr, Survivor ZE A B ), —Ho BARS AR ZER,

Gl HrsfMe ez b, B RBRICER H & SRR S8 A ARl S —FE, A
ATLAEH PrintGCDetails & th {5l FAULIR MU A &, Aif GL IR B B ZHiEMR £, X
HAUXFI T 6l LT,

TR A BRI AR TR -
23.430: [GC pause (young), 0.23094400 secs]

[Eden: 1286M(1286M)->0B(1212M)
Survivors: 78M->152M Heap: 1454M(4096M)->242M(4096M)]
[Times: user=0.85 sys=0.05, real=0.23 secs]

X B A AR BT IR M SE Y Real I IR)THRESR: 0.23 Bb, ax i), BrifkBcBELRREFRE T 0.85 Fhiy
CPU Htial, 1286 MB IR T Eden %3] (Eden % [A]AY-K/MAREF] T 1212 MB) 5 X
Hrh g 74 MB #20E| T Survivor 2308 (Survivor 23[R/ 78 MB H#éhn%| T 152 MB),
KA R AR R IR 25 M T, ik BB RS 5 FHBEAE T 1212 MB FR{11505E, ix
s R T, EEER T, o *RELM Survivor %R F EAERSE, AR
Survivor 25 A B, TCEAAHT AT, #55r Eden 231X 5 25 9 B4R THE
EHERE R XML T, BEREE R b,

& 6-7 3% G1 bR WeE M (concurrent G1 cycle) JFAAFNIES s AT L.
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FricedE 2 fir

B 6-7: G RS #ITOH AR

AR B A = AR AR B e, BRI RS G Bk R T R TR R R
t, BAOA -k (RATRER LK) FrA bk E. Bk, 54 Eden 2[R #Y 5y X ARID
HSEARECZ AT, Hif Eden 43 X L& IF 45 BE T o

Hk, BANTEER Lo XBAERRICA X, X85 KR TEER (R, ek R
FrE8dR), el &bsic B (marking cycle) 6 H I E & 2 BRI 5 X,

BJa, RIS EREEENR (BIARICH O 8iE X I [X) Iasinl b ., (6 IS sk ist
EPRATREE £, X2 B ALERC R, BA BRI ES S RBEFENR. BRikz
ob, pRICE R SEBR A S BBCE AR T R B E T IBEEh Sk i £ 15 X,
X Be sy X P RIS KO 25 16 2 Ja i) JE 39T Hh o [l SORE ke

Gl W d & G 2 BB, Hop iy — S S8 A &R, B —%lRs,
FE % RS — B BE R kA —FRiC (initial-mark) BBt X AN BRSBTS A £
F——8 o IR T ha—Arichy Be L & b A A A B IR 4R
50.541: [GC pause (young) (initial-mark), 0.27767100 secs]
[Eden: 1220M(1220M)->0B(1220M)

Survivors: 144M->144M Heap: 3242M(4096M)->2093M(4096M)]
[Times: user=1.02 sys=0.04, real=0.28 secs]

(] LR OB S — 4, W4a—ARiCBT Beh, RORZREBEE 1 (RN 028 B),
ZIaE R (71 MB BV BT AE OB ] T 2F ). M4h—hrichh Bt B &
HWEGIFERABES . BT ia—brichr B W HE A R R, G ERE
TR GC MR 58 BX E 2 9 LA fERTAE AR S rh s g shbric B B
HAK: GZATRBR W EMLELES, CPU IR I #5587 K2 20%, BIME anpk, 454
eFia] AR R (SR, XENLE EA 2SR CPU AT LAk Gl etk
B, A M A 25 SE A —2E)

FZTK, GRS X (root region) :

50.819: [GC concurrent-root-region-scan-start]
51.408: [GC concurrent-root-region-scan-end, 0.5890230]
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XA BERERT 0.58 B, A Al B ATEGF LAY, Gl KRS ER)GE LRt
T T, Ak, XABTBrh AR AR AR, FILT®E 20561 CPU JEI%
JEE&BEiTRIFE ERA, ARy K, FAERZEER AR, #HERNREE
(ZEERAENASE) LAFFRAMERA TR, 2R L, XFEWRE ALk
W SRS Al K G [EHRURER) . SXBRMEILZE GC BB A T AR
350.994: [GC pause (young)
351.093: [GC concurrent-root-region-scan-end, 0.6100090]

351.093: [GC concurrent-mark-start],
0.37559600 secs]

BEAL GC WS WA A FEAR 2y Xl 2 A, XK H GC (P BLE 24k 8%, WA FHEF
GC HEHMMERARR . GC HENIF RIBE &P AL SR TR 100 2H—X
T A GC S (] b B 765 HR At (50 R - 3 Fp b (] B 100 RV, X —
Ma's, WHIRRY Gl B SFEAETRM, T HRIMTEFFEHEXE N,

W KRG, Gl WEFMEATIERIRICH B, AN BE AR BT, i
JEEFME IEE GC HiErh & SATEHI— 4 HiE.

111.382: [GC concurrent-mark-start]

120.905: [GC concurrent-mark-end, 9.5225160 sec]

FHRARCHT B /T LA T, BrLGX AW B el e & A B A BRI BE . SR TEARIC I B
2RI EFFRIC (remarking) [y BRFNIEHHIIEERMER .
120.910: [GC remark 120.959:
[GC ref-PRC, 0.0000890 secs], 0.0718990 secs]
[Times: user=0.23 sys=0.01, real=0.08 secs]

120.985: [GC cleanup 3510M->3434M(4096M), 0.0111040 secs]
[Times: user=0.04 sys=0.00, real=0.01 secs]

X JUABT BB B B LR, BARES AR R R AR, SRR — WM R i
BB :

120.996: [GC concurrent-cleanup-start]
120.996: [GC concurrent-cleanup-end, 0.0004520]

X2, EWHM G FMsEE R T — D RBEREME SR T 5B BB IE B i
MINFHEERLD, Gl BlXA 504 1L EIE U 345 2 E O B L& 1) 43 X AT B bk i %
(BN E 6-7 Fhkrich X U4 1X) .

BUE, Gl &PIT—RFIMR ARSI EY (mixed GC), X LEH3k RIKHFRIE “TRAX"
R B A ENA AT IEH AR A B s, R B o) J5 & i 2R ARIC Y 2 X
A ARBIRRRCR E 6-8 Bk,
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F— kiR ARXGCZA]

T[] o { ¢ | O [
0 J o {mmfmmy [ x f o] o [mjm{m x
EHEEDEEDEDEED
DDDDDEEDDDDED
0 | o {mm]mm{ommim] | o { o [/{mN] x|
LofxJolofso I imo]o [

B 6-8: M G1 WERBHITNREH GC

[A] 87 A AR B S W BBl AT A —#E, GLIESR & E 2 T Eden 22 (0], [RIWHIA% T
Survivor ZZ R KN, BEAN, ARG o X ALELutE K, X X EZaAfE R e
SIELREKRERIFR, FHikd Ko C2WrEi.

X L5y X G BR AR R A BN 55—~ ar X (R AETE SR B Mo A R h B Z 4 K 2>
X). Xt A2 Gl e Fs WAL R fLRUMERARER, R CMS WS 45 ELBoke sk 20
F2rEE A G1 bRy B LU Fp o KRB ah R, KbrtEbl & E4.

FTFRANXNSIREYRE, 2% T HE:
79.826: [GC pause (mixed), 0.26161600 secs]

[Eden: 1222M(1222M)->0B(1226M)
Survivors: 142M->144M Heap: 3200M(4096M)->1964M(4096M) ]
[Times: user=1.01 sys=0.00, real=0.26 secs]

R, BRI A HER AU Eden 25 A F8 /) 1222 MB, xR EHRE
R/ (RE 16 MB), {HARREBEA E 45 Survivor 22 [A] IR R ETH) T AAL, B Zb,

FERIREANBIR Y A S EEE s BAnEFER o X, 8 FRIEHES, INSEIIHRRE
A BT RO TS R RS N A 3RS e & R R R £ R,

RARIR B A gsiTES ULF) Fratsicio K E i, X2)E Gl Kk
S S WA FERRFAERSSR A, &%, Gl RS BIHH—KRIIFEREY, ke
WL 53 X WL ARAE T — RIS B H B

[7] CMS W e 88—k, AMINHEIRAELL FIE H LM EER] Full GC, XUl ERA—ME
5, FHRNMNBESLE—FAR (AREMHRRL, EERAGEESRELNIHESER) 46k
T AR IMRE. FEA 4 FER &% XM Full GC, #n I3,

R KK
Gl W imahbric A, (H B AL R 72 B 2 ATk BT, AESXFPIIL T, G1 YK
SR8 2 HOEFARIC
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51.408: [GC concurrent-mark-start]

65.473: [Full GC 4095M->1395M(4096M), 6.1963770 secs]
[Times: user=7.87 sys=0.00, real=6.20 secs]

71.669: [GC concurrent-mark-abort]

R FP OISR B HER R /N RZIE N T, B0 G KRR 05 &AL B X E R IR,
SERETFERERY, ibesfraEtk (B, WinsaXemmsa).

ERIE e

Gl W5k THRICPT B, FreABahiR A Xbk El, HREFERPIYX, 4~id, &
AEARZS AR B KB I R WS N AF Z AT S ERE RS . bR EI A B, X R GLRIEL
BRI AKX GC 25 %HEHE —k Full GC,
2226.224: [GC pause (mixed)

2226.440: [SoftReference, 0 refs, 0.0000060 secs]

2226.441: [WeakReference, 0 refs, 0.0000020 secs]

2226.441: [FinalReference, 0 refs, 0.0000010 secs]

2226.441: [PhantomReference, 0 refs, 0.0000010 secs]

2226.441: [INI Weak Reference, 0.0000030 secs]
(to-space exhausted), 0.2390040 secs]

[Eden: 0.0B(400.0M)->0.0B(400.0M)
Survivors: 0.0B->0.0B Heap: 2006.4M(2048.0M)->2006.4M(2048.0M)]

[Times: user=1.70 sys=0.04, real=0.26 secs]

2226.510: [Full GC (Allocation Failure)
2227.519: [SoftReference, 4329 refs, 0.0005520 secs]
2227.520: [WeakReference, 12646 refs, 0.0010510 secs]
2227.521: [FinalReference, 7538 refs, 0.0005660 secs]
2227.521: [PhantomReference, 168 refs, 0.0000120 secs]
2227.521: [INI Weak Reference, 0.0000020 secs]
2006M->907M(2048M), 4.1615450 secs]
[Times: user=6.76 sys=0.01, real=4.16 secs]

S MBI 3 Bk AR A O e T S SRkt SE BT SR s BT AR R TR B
A £ ZE RS

FAR
BEATHT A RIS, Survivor %5 Al F A AU b A 2 BB I %5 IR 25 9N BT A O 3 4 %
R XPMEIZAE GC H A 8 24 B —Fiiiee BT AR A

60.238: [GC pause (young) (to-space overflow), 0.41546900 secs]

XEAHERVMECL L PR AREERILT. Gl ESKARBEX KK, A
VR AT, SRAEMEI: Gl WSS MM Full GC. fPRiX /™ a] R 5 ] 4
975 AR IHER R/, BRibZ9h, Hofb—tEnTRERIARIR T RS 159 T “A%iA
" —Tiitieg.

E &3} f 58k
(5 Gl W B 28I, 2y BedE W B QA0 B R - AT RE 238 % —F Full GC; 21
6.42ith “fEM Gl yEERMER” —Fi, HAAILEA TAATLMRT; Eih&(1i2Hx
FRRRI S, M MbRAERER U B Bt i 7o, Ad, R4 TREA DR
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Full GC, HJJFLIRmTHER B ARG 5 4 fid S B n) 8,

TR

L. Gl SRS 2 A A (LA IR & RN B ) o TRTER 47T TVM
4T G1 W FLZ AL R AR, A X% GC Ja.

2. Gl RN B &7 A0 BRI,

3. Ao, WAIFTEX Gl EATIRML, A RERES Full GC AR 4.

LIk W SR 2R A 4L

G1 Ar3R e & RTL %2 H bl o & A4 R B R MO B B R e, — Bk AR X sk
Wewk 2 53k Full GC., # % Full GC I+ 75 thidi A% & A= i A ARBIRIKCEE , X sehrii
Wt FE R Ry X e A REEfT.

Hooke, AU AT UL o £ b A (S 5 (8] B /ME . T BT 21 X 2 5 B AR RE 9% 08F % & A= Full
GC,

o Gk BN S HE S ] ke PR AR AR AR T AR AR T Y L ] of 4 n s AR 4R A Rl Y
K,

o HNEESEEMEHE (Ri%FR1A R 9BH CPU RIREITiXtekt).

o DIE SR ELT Gl E SRR EE ),

o FEIRA LI al W F A rh 52 BOE 2 b SR W B TR .

XHEARZATAMRATUME, it Gl Wik W ER AR Bz —ERER®., A TiEFX
ABFR, Gl W ES B BN HuEd — M rEdEfT: XA FrERR Throughput Y 2519
brE—3, HjE -XX:MaxGCPauseMillis=N,

{1 G1 bR W R 25, IZAREAR — /N ECIAE: 200 ZFP (GX— f{ER Throughput K8 2% 7
B . 2 Gl WoHE 28 & A 2342105 (stop-the-world) (IR HBIE 1Z(E, G1 Bk
K ERE R R frReh——E iR R S BRG], AR, R
AEEIbE, SCEETHRE, SRR A NEERMCE R A E 2 SE DI ZE
X GXRmHEENT).

B IBCE R R AR X B RN B, b TR B R A B bs, #ARB KNS
FARLIR/DS, AN 7 A AR SR I SE OS5 38 & W AR S, Bk 2 b, b TR BME G i B
Fr, BAR GCWENEBFERSY K EMER DY, XS RH R IR EHLE,
ALk B T R B AR C ke % Full GC, A 1aT LASE— 4 M A B 5 & — e, %
Gl bRl mi s, AN 35 KR E RS EA T AR,

1. BABGIHIRENEEEER

A TH: B Gl X phrk BRI ELTE, WUAZRMIE Sfric B E (RiXHLER
JEABIES IR CPU Al LA S iX oL B I1E 1T ) o

1% G1 hpRWCRLRRRRY 515 5T EE CMS BLRICREREA T TE ML T R R (Fia
TR E, WTLAE F ParallelGCThreads frii ik Biz TRV, M IR REfTH B AT LA
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{# Ff| ConcGCThreads brEi% iz 2 . Aif, ConcGCThreads FriERIBRINETE G1 I
AT CMS W, et E ST .

ConcGCThreads = (ParallelGCThreads + 2) / 43

EANFLE ORI TRBT); G WUIES S CMS RS TR A ZET L.

2. ARG LRI ERRITITRISAE

g Gl WS W Rt S ah R e, thRBRAHXIHEETE. G SriRBose R E 1 HERY &
Fik 3 2% -xX: InitiatingHeapOccupancyPercent=N % & I EL I B30, BIAMER Ti%2
BOE A 45, 15, MR CMS WEESRA K, XA SRE Y (R 5 e (3 R Ol
AR,

InitiatingHeapOccupancyPercent I/~ H 4L, Gl WS B G AR D TiEFFHI ) H
frmifgdox AN S8, mPiZsExEREE, MHRFARA Full GC IE 2, |
hH R B A R % O ] 26 F00 T A 4 23 ] L 2 AT e BB . AR (EIRER T
N, FABRFX ST EREEN R T RRENEEOE, KINETLE CMS K2
BHitvet, SAEAGE G S 0T CPU EH, KIL{HEFEHIMY CPU AL HE,
SR, X ATRESHRAEW MmN G R, b IF %R M B2 LR Rk %2 10 408 1 F £ R 15
Wi, X SRR BAGE, PIUb G o 25 I S 0 4 b B T IR A T EL, TR
JEHAZE sk 2 I, KA PHERI K/, HifR InitiatingHeapOccupancyPercent [y {E kT i Hi
IR/,

3. FEGIK SRR S EHRKEEAH

kAN ZE. ZERPRICS X EKERZA, Gl WERE TRz RHF LR, |
M, ik GI WS & R A bric R 25— A 5 IR AT A B [ R 3 b R AL P
25X (it — R AR 43X GC B e T).

A RBIR W E TN TERRRET =AHE, N EBELA 200K BRRKEHS
FERORAR . BRIEARERES AR XA HEE: BAXSIRES, wRo Kbk
i FEGEF] 35%, XA 47 X sk B bric A ol LAEAT Rk e,  GXAS PR B LRk i 541 %1
ATREREIE %S, EHFIEMI LR AR 4 H £ 4 -XX:GlMixedGCLiveThresholdPercent=N [
SECTLA L F TR ) .

B AR E R G B e SE I sy X R TR A N GC E M B, it B 8
-XX:G1MixedGCCountTarget=N Al LAEF TR . XSS B ERIAIE S 85 R/ DZ S Bl wT LA
B E T el (AR TR A GC AR it Rl & E ) .

B—FH, mEIRANX GCEER K, LA AKX 2ENE, BEkiBANX
GC WM TrER, il 2 ik iEEmipHEKE ZF A T —k Gl K &k
KAAHER, HNARES SBOF &AL,

BJa, =50 R GC {58 n] 222 i fe kG (it MaxGCPauseMillis 287k ) .
MaxGCPauseMillis Ak i% 22 AT A 2 R AR 1) BB fy, o 55 9 s (s dimel 1] 7 452 11 e

1 3. CMS Y s 2811y ConcGCThreads i #2374 ConcGCThreads = (3 + ParallelGCThreads) / 4,
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KA, Gl W BREBIERBIT N\ 5y 2 —FricBERS K (RFHMBIZENE).
K MaxGCPauseMillis FEFE IR AN GC il LB ER X, WX kil % XREH:
Bh G1 W BE 25 7 S SRV R zh I & .

TRIEINE
L B4 Gl R RIS —F, B MIZEE —A A BRI EE A {4 B
Fre
2. WRERXNRER, SRMELRE Full GC, HHHERIA/NEAT KRY
ARE, IXIFEE T B R B R CR R 1 7 B A
a. it InitiatingHeapOccupancyPercent FrER[LLAIEE G WetEds, &
U BB e G bR R,
b. #RAFRHI CPU BEIE, wILAT E % ConcGCThreads friks, M
bR RL
c. /) GlMixedGCCountTarget Z3% nl LB T} 2 ,

6.4 BEER
AR 1S D RADHERE RN, SRSty BAMRES], (BBt
B R R B R R A Esk sk B

6.4.1 EFHFKESurvivorF|g

FraEREORIBCER, AR RATEER IR, XXt g, ARG R,
:Z‘*H%x. RG2S — Bt A, A e RAMEE A a R, |IOLE 5 =it

Wit 15 BigDecimal (IEER A G, 4nff IVM TEFEFRAI B R ahbr ik [l e, X Lo ke #7
(very-short—lived) iy BigDecimal Xt R HEE AR L E IR M. SNRI#aIE, FEA
REBE BIKCBEN: (B2 eliEaEMEERE, TEH#e EABIZERERE.

i A BT A A BRI 43 B — 4 Eden ZE [ FIF /S Survivor ZE[AIAYJR R, X Bl R 1EXT REH
ERNAEZHILSBEY, AHERRTRETHFIZER (REEBHEENR).

BAERBIR YRR, R IVM KB 8+ &K, & w0k 2 F Survivor
20, AR EERHBEENR, BRBTE R R BCER, 3R 8 Eden 25 [H 2 3) #|
Survivor ZZ[A] 0, SEHEEEM T —KEBWED, EERITF &M Survivor ZE ] 0 F1 Eden %5
[R1#23h #| Survivor Z2[A] 1, X ZJ5, Eden ZE[AF0 Survivor Z5[A] 0 {52 &iFE. T —KkH
T 3% 18] Y 25 H5 1 BK X R M Survivor %2 [E] 1 #1 Eden %5 [A] #8 [E] Survivor ZE[A] 0, ZNER & .
(Survivor ZE A L BEFRA “To” ZEAIFN “From” Z[A]; @k EIW, *RH “From” ZE[AIFE
H, BAZ “To” ZEl, “From” 1 “To” R Wi HHbF/RF/> Survivor 28] 2 (B FE IA] ,
BERAR B, Ji AR k)

BHiSE, XFMRAEAE—EHFETEHE, GMEAEEMAREHEAZER, BFHELT,
WMEEWBHBIFZENA, E—, Survivor Z[AIAIA/NEE R/, FERBORICER, 4k
B #r Survivor %5 Rl #%Hi#%, Eden Z[EF| THIEHRAM REEEHAELEER, B, HRE
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Survivor %5 ] 28 [ ) GC A% A A LR, #idixA ERRA &2 BB ZER,
XA EBRIE WA S FE{E (Tenuring Threshold)

iX SE B2 W IR W 5L (R AR A o LA AR . Survivor %3 A & B AR R 2 R — &4,
PR HE N H A X 8k —#E, VM RT LA BT 3h B MRS, Survivor %2 iE] 9 81 4 K/
-XX:InitialSurvivorRatio=NFREHRE ., XPSHIEE FTEAVENARAFER:

survivor_space_size = new_size / (initial_survivor_ratio + 2)

#04 Survivor ZE A Y 5 I EE = (initial_survivor_ratio) ERIAA 8, HIATATLATHE &N
Survivor %% A1 25 5 K2 10% B9 R 22 1A] .

JVM #] LA 38 K Survivor %5 Al /9 K /b B 2 H B Kk bR, X A~ kR ELad o
-XX:MinSurvivorRatio=N Z2 %1% B . MinSurvivorRatio FriafE P XA 22 .

maximum_survivor_space_size = new_size / (min_survivor_ratio + 2)

EANSHAEBIND 3, FEFH Survivor 25 Al i H KM A H A N E R 20%. FHAIRER, X
NERIERA B, s BHER/ME, Survivor ZERIFA REK., XFERER, XS
AZF I LA A

R T R4 Survivor Z2 [ R /N AFEAFE EE, FRATATLAMEH SurvivorRatio 24, ik
SE A BIERIE, R 5EH] UseAdaptiveSizePolicy Frik (MR, WATHEEE—A, B
P B 38 R R/ NJR £ (R Bl A AR FEAEAR) .

JVM {RHERIR I 2 J& Survivor %8[RI 5 FIAR B0 0T 2 & 75 254 hngle & /) Survivor ZE[A]
kb (BENXILEERE), BIAMER T, Survivor 2310 8% 7 G =R (RIERHR K 2 5
H 50% MIZSREZS M, Bt FnE -XX:TargetSurvivorRatio=n AJ LA 1% BiX 4MH,

I, BA—AWRE, B RIERBIZENR AT, FTEIE Survivor 23 H] 2 ] K [ 2 3) £
DA GC J#, XA AR T E R 2 . IVM S g8, S EINARSE
W ETHE(E, i -XX:InitialTenuringThreshold=nN frE RI LA B9 4G RS FHRIE (R
F Throughput Yg 8 28 F1 G1 W s 2%, BRINMEAR 7, AT CMS KEZEIAE R 6). IVM &
BOSTE | R R ETFRIE (H -XX:MaxTenuringThreshold=N i EIRE) ZEIEE 44
fI{E. *F Throughput Y821 G1 Ye 2, BUAMBARTTHRIE S 15, % CMS K,
BRIIEFHRES 6.

AMER: —H “BEf” SAR “BA”

B A SR & 1 2] MaxTenuringThreshold Z ] Ja4i, Bpfg JVM & &) BH4454044-5H B4
BEARKME, IR —ZA—HFHK, VM T2 A& XA 28 AN E AR,

& B F AN E T VAL A% 0 o KBk % b IS AP H oL, 4o RAR 8 b ke il #7 A K IZS0IK
EAETARGN FAZERKG—EBE AARL AL, TR -XX:+AlwaysTenure 47
& (BRIAMEL A false), B XAMFE 692 R 5 4§ MaxTenuringThreshold i% & 4 0 #5 &
RERAR LR —H0, Rad, PHEFFRLAWAL EE2FREAANMRE, BAZEN %
2T HEEFK, "2F AT Survivor = 4],
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/AR E A -XX:+NeverTenure (BiAfLd% false), EAMGREA BH GRS : &R
ARG IVM 2K A6 B R AR X B AR AR K, — 2R E T &A%, JVM
AT AR TR, LR AR, $EH, TR -XX:+NeverTenure #r &6 A&
Survivor B A &¥, HARH A LA E A B EFK,

BMNELF 2 TIRENISEL, Lt L0 FROL 6 LS ? W FHMHEIHE R
AEMBAS B R (M 4 b HH g iE . (£ -XX:+PrintTenuringDistribution #xE " LA{E GC H
EdBE XS A (BRIAMEL T, -XX:+PrintTenuringDistribution [f{& % false),

#E GC HER, HEEMLIEE Minor GC 24 f#7E 1T Survivor 23Rl /), X%
HETAHIEZEROENR. RITEREE G %A XFMER: anf AR5 AR 5 B & 11
ZHEA, SFEINEM Full GC,

{£ Fl Throughput W B 25 I, FIMT A& A T X Fpfi DLATME—£kF2& T X LT GC Bk

Desired survivor size 39059456 bytes, new threshold 1 (max 15)
[PSYoungGen: 657856K->35712K(660864K)]
1659879K->1073807K(2059008K), 0.0950040 secs]

[Times: user=0.32 sys=0.00, real=0.09 secs]

M A ERHRAFER], FFF—4 Survivor 23 B { R A /h& 39 MB, HiERLEKR/NA
660 MB: JVM & i3 H B /> Survivor 23 (A1 K £ 5 H 1% RFiERZS R, Aidx
B[N WE . XHorBERETCLRBA, & Breld kAR B ZERMTEL.
B B B TE I B R Z XA R, (EEE A JVM R T (A R ) 1 xS sE, A
RICAFIT IVM 25 B80S FH R o M R B EAR, FRBeR S T BER/NE] 1, XA R AR
AJRETE Survivor %3 [AIE A 52 2B g 3 R HEEE AR EFER,

i G1 W28 s CMS W AE BRI, FRATATLAM BSR4 A EhFRIUE 215 8.

Desired survivor size 35782656 bytes, new threshold 2 (max 6)
- age 1: 33291392 bytes, 33291392 total
- age 2: 4098176 bytes, 37389568 total

W2 Survivor 280 5 _E— ANl RAHEL, K& 35 MB, (HEKRERFIELER, &
& Survivor ZZ Al AT X R/, I TFFRES T 37 MB f95cdE, Survivor Z5 IS K&
A,

X AN DL RE A L U O St B e T R R S AR . AR R A RBIR K, B
HEZ AR MCE R, R EA AR ERA BB ZER, EXFERLT, HE
Survivor Z3 RIFIE FHEIEAR A KKIIFEE) ., (&, mRIMREE LA GC A B2 =
e, APEZHE Survivor 25 A @ 8cbMUAFI A, RESEIR T — @ IR P PERE.

e GEE/NEFEERR ) 8k Survivor Z3 AR A/, AF 3T A= fCAY Eden %3]
%153 B Survivor Z3jH], Ak x5 15 BCER & A AE Eden Z50H], X EM & 7E Minor GC ZHifE
SR REBSE D, EHit, BOAHEFERHXRER.

F— R REAA MR BRI A/ RAXFGARBR TR SEE: BRAMREAFE
EACISRPENS T, (R BFERZRRRE/D, BT AT RS B ¥ & 4 Full GC,
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R A/ AT AR 3, A28 KRB ERARERT E LN, XEHRIFIMRF
W E., HEFOREEMIEN D (BB AHAENR), RNB/NEER, RAX
Fh 75 #; Survivor %3 A1 44 K I £ b Bden %3 18] RS SE K, B2 R RR 85 26 0 38 A AR B3R
Wk 5 TRYT Z R AR, Aid Full FC kB S E D, FOVE AR EFRI3 R 5
FAT (FRKES, EFARE AR ARF, HXKREZERREILD GC M ZIEmA
FRAFIE) o

mE Survivor ERI S FABEAB R AGH, X RAGESL B GC & 5k #
MaxTenuringThreshold fi% E (B A & EFRIZAFEML, F1eTLLIHE -k MaxTenuringThreshold
{E, iEXRAE Survivor ZE A S E ZRVE M, (B2, RIMLZER, EHEESL, *t
L 1E Survivor %5 [A] {5 & (U R EE G, KR AU HT A R d, Survivor 2 R R g S kD .
#A FTRER A Survivor ZEAlGE H, MR EKHEEEH R ZFER,

TRIE NG

1. i%it Survivor ZERIMMEE S TiEH R (RHECLoERAMR) E5H
HEREEE LM GC FM, XAMEHHE K T RS H 5 EE R Z AR
W B JL=R

2. anf Survivor A/, MRS EBEEFFZENR, Mififtk ELHIE
£ GC,

3. FRULIXAS (R B BeATF  B A R HER R/ (B B R AE), ik
JVM SALFE Survivor %3 a] #9 B

4. FHERT, BNFERAHLEFAHEENQ, AR EFARESE
Survivor %5 [A]{Y K /INaT LB G R FH B ZE A

6.4.2 SEKXIFTHR

X —T VR 48 IVM & anfal sy B Xt R, X2 —sedEE AR s mil, T HxLk
HTEREEHMECE KRR R ALRESE, x - LT3, “K8” &
— ANFER S EaRIEEAFRN, ERRT IVM AR “LREA R BLZE b [X.7
(Thread Local Allocation Buffer, TLAB),

TLAB [k /g & Fhhrsk MR Tk gt AT WOk O R I ER 2225 B A 38, BRIk 2 5h, G1WdR
HAERAGOLA LN & (FRRE S, KBRMHEHIATE, XHT 2 GB #sE,
SR AN 512 MB st BEARRIA R ) . G1 WK & 7EMC B B R 3 RIS RCRAR # B3
AHERFRA b oy BLGR PP X IR/ ((EF—ARMBERICERES , oh TACEAERHMR) NIFFAS
W0 Ak, GBIy KOA/NER (G KRN, SH T ERXSR) st
RIZEWMT .

1. TLAB

5 wiIHE T X R A 7E Eden %5 A th 2y BLAY; Eden %5 [A] Lk 3 HRIL REFT 0 G 40 BE A
ATRE (R T o Bl 2 Ja Xtk BRI R ) .

£ RFW, Eden 73 A 3 G2 5 Bic o FE AR AY R R AN SR — N EER 2 X T4

HREEE | 129



fext %, Bl—/> TLAB, ¥ RIE /A2l dhofic, TR175 %R A — 2w 5L %
EHZE N R R . BASEA BN, SR, SRZEAE
EHATEMED ., GXEFHEEA AT RASSH (FMARESEEIR) 11—
AT, ) -
A, TLAB B AR A& F i S &2 B e BIANE T TLAB 2 2
1, JVM EELECIRIR /N anfa i . 3728 03 0 e E 2132 TLAB #A K,
Rl AR A R T AE TLAB Nt f7 0. KRIUXT RS M Lo B, mTHERY,
XS THEEB M ],

— H TLAB Z R R, FrE K/hx Rk o4k s fic. Xk, JVM ®TLUA A R R%E
o —MEIERIYOX R TLAB, AiZ&fE Bl —Hefi) TLAB, T TLAB & Eden 2
A — X B, T —o R X B TLAB #4840 E, FHE 2 RHIZEA
SRR EA., Bz, IVM B RTUAEE/EHE Eoy Boxt R, (R 24A0AY TLAB 48h (/b
TELRFE 4y BOFTHIA R 3 TLAB ZHIRFFAE ). RIXAA THEHIXFEI, TLAB IR/ A
100 KB, M 75 KB #iC.&# 5 . Xk TA# s R4 Blig R, 7% 45rf 30 KB 1Y
730, FRATATLAR YRS TLAB, X FP5 &R %% 25 KB (1Y Eden %510, 80 BEAERE L
DEEAMR, R T —IKHIA Ry B R 2R/ T%T 25 KB, £ZFE LK TLAB #J
25 PR 52 [R] 43 BLAR X BERT 4

IVM 24t T & F2 T DAEHLX £470h (A ma e iHex E24), [Hix—U#ER
T TLAB k/he BRIMEUL T, TLAB B/ =ABFERE : MARTHIZFAES. Eden
22 IR/ DA B £ R 23 B3

KPP AR P32 43 T TLAB 4RI A%E . JE BB E RN RN AR, LA
KARRX T Eden ZE I RY R/ &, FARFERECRL LM, BIMER T, TLAB
RTFFANT s (EH -xX:-UseTLAB "] LK TLAB, Avidt? 3| TLAB #5kIPERESR T, <]
XA TREARA BRI o

HI T TLAB ZE[AIK/NAYTHRAE— 2 R BE LAk TERRRI /3 BEAE, FRATIAS K mT R ok W ol oz A
PP TLAB K/, FRATTREMUATZ W4%E TLAB f5r BeAE L, BRE A EMA R LA
£ TLAB Z5h. MRRIKEAI R ECK A TLAB 250, BAITAPMES: B/hE
MHRAIKA, $E P TLAB IS5,

S5H A T HEEEEF, JFR /£ TLAB 4 BCi e i EiE KF £, B 6-9 R TEH
JFR its% TLAB 4y Be Uil 5
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General| Allocation in new TLAB | Allocation outside TLAB

Thread Local Allocation Buffer (TLAB) Statistics Thread Local Allocation Buffer (TLAB) Sizes
I LA Lount paszs
Maximum TLAB Size 2.02MB 200MB Tt
Minimum TLAB Size 1.35 MB 175ME
Average TLAB Size 1.83MB 1s0me 4
Total Memory Allocated for TLABS 4.43 GB 125MB 4+
For object allocations (outside TLABS) 1.00MB 1+
uUbject Lount 4y 7680048}
Maximum Object Size 48 bytes R
Minimum Object Size 24 bytes prsperyl i
Average Object Size 33bytes
Total Memory Allocated for Objects 1.59 kB 100106PM343  100108PMOS2  100103PMSSS 100111 PMO
Allocation

48 bytan -

ETLAB allocations [ B Object Allocations (Outside TLABs)
40 bytes ¥
32 bytes

=t

b
10:01:06 PM 349 10.01.07 PM.551 10:01:08 PM 553 100109 PM 355 10:01:10 PM.557

: I

% Overview @ Garbage Collections @ GC Times B GC Configuration | ® Allocations |48 Object Statistics|

6-9: JFR thf TLAB 118

TEIX B S FOphEvic ke, 49 xRy BL &k 4 7E TLAB Z5bs X 463t RV E K IE A 48 F
1. B TLAB [5/MEA 1.35 MB BAT1150, 33X 2ExF G oy BO I L i 5t [R5 1] 4y W v
TLAB C&#ER: ENAR R TARA/NRE B BB THE B, X FpiEOLEw & &
ERTHERBEREWCZ AT (BT Eden ZE[MIKER, TMi TLAB /& Eden 2RIV RA—HB57 ).

XEERFEIA, RO EMEK/ANAE 1.59 KB, XA Fh LiEEo B iR, B2 EH
KA R, BEA X RE TLAB 250 fe, fH R 24 Eden %3 ] 9 {# FA 430 3t
A R St . BT RT AT Eax A 6 73R & 6-10 FR OISO, 1B 6-10 fh K BRI ALk

HETE TLAB Z5h,

General| Allocation in new TLAB | Allocation outside TLAB

Thread Local Allocation Buffer (TLAB) Thread Local Allocation Buffer (TLAB) Sizes
1LAS Lount puy

Maximum TLAB Size 288 M8 ! | i
Minimum TLAB Size 298.35kB

Average TLAB Size 1.05MB

Total Memory Allocated for TLABs 952.96 MB

Statistics For object allocations (outside TLABs)
Object Lount 73

Maximum Object Size 26,86 MB
Minimum Object Size 32 bytes
Average Object Size 7.79 MB ‘ | |
Total Memory Allocated for Objects 568.32 MB 2524470 020 25244 PMEZS 23243PM 620 23246
Allocation
@ @ TLAB allocations @ W Object Allocations (Outside TLABS)
W00 ME
2400M8
o0ME : + e | -
1600 M8
1200Me

23244 PM.030 25244 PM 560 25245 PM 090 25243 PM.620 25246 PM 150

% Overview [l Garbage Collections |l GC Times i GC Configuration | & Allocations | ¥ Object Statistics|

e —

6-10. XENNEKRLEE TLAB 25

LR REE
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XBidgH, TLAB s NAEo BERY S KU 952.96 MB, TLAB 2 #h* % 4 Bt { FH Y S N 15
ok 568.32 MB, A FiX M, TRk MHRF, ERE/ONER, L&A IVM
P KM TLAB 4y B4R X Se R, ERREEUS A EMIECR . WAMTEETUAE BLX S R 57 B
WHfERE . 4N TLAB Srfcrh &4 T @, {F JFR REfudiitbse (7 BBt 20t 5 HBL T
() 8,

T FIRIRASH IVM (A4SFf4f7 JFR), 224545 TLAB Wi g 0L, BbFig iRt Edd
FTHR AN -XX:+PrintTLAB friti, XAF, MERBTERBRKER, GC HEPEFEREE T
MFPRRE R . BAEREEA iR %% Rn TLAB (EAER, UR—THZEEER,
iR IVM # k[ TLAB {d 1§,

AR AT H 40 PR

TLAB: gc thread: 0x00007f3c10b8f800 [1d: 18519] desired_size: 221KB
slow allocs: 8 refill waste: 3536B alloc: 0.01613 11058KB
refills: 73 waste 0.1% gc: 10368B slow: 2112B fast: 0B

it A 9 gc WX —47 B B R AR MY Y s 2RFR A B — AL B R
LR PR TLAB K/ 221 KB, M B AfRICEFFER, 88 /\ N RIEHE Eorfd (slow
allocs) ; (HERFERCH R M BN 1.6% (0.01613), fitAk/hA 11 058 KB, TLAB %3jd|f
0.1% # “WB” T, FEMELE =48 HRIRKEREZ TLAB 17 10 336 711
23Rl B OB i, Hofth CBOY) TLAB o 2112 F a8k, DA% “Beid” srRd 4B
ZRIKANA 407 FH.

AR TLAB BB R, IVMIE S — &8s H &, aTHoR.

TLAB totals: thrds: 66 refills: 3234 max: 105
slow allocs: 406 max 14 waste: 1.1% gc: 75198568
max: 211464B slow: 120016B max: 4808B fast: OB max: 0B

FEXABIFH, N R ARBERICER, 66 MMERFEHAT T & MIEXMNAED B, XLt
LS ILETE T TLAB 3234 ik, BedfBkIERFEE 7B TLAB 105 k., S3L7EHE oy ic
T 406 AR (—NEREREZOE T 14K %R), JEH TLAB H4 1.1% M2 R 2R B+
TLAB %5 [A] B i iR 9 .

FERASENAED, MREEALEA KRRy ERAAE TLAB 250, #EMi%%E
TLAB #17IH% T,

2. ABTLABRIA /N

AL R R /E TLAB Z 90y Bt Gt b FRE Y, 50 BcfeahE] TLAB Z NREA i
TR AR IYERE . i AR DB S5y Bo & AETE TLAB Z24h, RFHMERER AR £
A R

WA W REAR O R RS, fRad mT DA 22108 i TR B TLAB 19 K/ 3ke 58 B b FH AR 11
F¥, BT TLAB () K/ T Eden 25 (], @i 25 8% (39K) Eden %3 A& H shi Kk
TLAB K/,

{d Hl -XX:TLABSize=N $riiE a] UL Hb3E 2 TLAB fUK /I (BRINA 0, FEo7 (8 /i i /4810

132 | $e6FE



HigkahEHRANH ), X rERRER E TLAB fIfda K/ o8 T8 G fE &k GC IR
# TLAB 9K/, WTEAfEF -XX: -ResizeTLAB fri (KZHMES L, XS HMEINME
#iat true), iX&idit A% TLAB, FEoriRTtad R or iotERESe i iy ik (HERMbE, &
WX AR AR L)

— AT RICTEE B F 2 ATHY TLAB o ((HAE RTEAB AT — A8, 25 TLAB H)
b, JVM T B — et . FURCRAEHE B BliX A3, SR EEIP Y RI TLAB, &
#i5r Bl — i TLAB K58 X O Rl , X APREPRT LS5, TLAB H SR
e, refill waste (UIEALER TR YATHEIA : 20 TLAB JCikAANH A R K/ NE T
XA, LS EHE Lo BOpiixt &, anSeAa (@3t R/ Eeix A~ A /S, wE
W1 TLAB %50A] ,

MEZEWER T, HR2BIARLE{E L TLAB K/ 1%, & & HSH
-XX:TLABWasteTargetPercent=N ¢ 5l % @ HO(E. 24 & AEH EMoEd, X EBH K —
%, WE(H 2% -XX:TLABWasteIncrement=N i% & (BRIN{E A 4), X PP iR 0% 8 4 2%
FRIKF| TLAB z3 Al 5 FIEUBIME, MifiFFEithEHE E i R M#&E B rE o (Target
Percentage) UMK, TLAB %3 # B JLAR o 7E 36 A, % TLABWasteTargetPercent £
B RAE A RINHAERE & TLAB 2R/ NOTARE, FREL, BARATLAHE XA 2%, (HE%
RAEEAI L HE .

%, TLAB %50 A% A2, HaA RIS/ ME /T CAE ] -XX:MInTLABSize=N 4114 B (B
A& 2 KB), TLAB ZS AR 2 E0&/NT 1 GB ({8 FH R U520 wT LA 3] TLAB 25 i) i Bk
KER, BFAHEAFERE, Sk ERAR TRE), HHARERER,

PRI NG

KRSy B R AN R I ], TLAB Z= RIS st A S B A el 2 (i,
WHEAEOUT, BRATE AL SRR b 8 F /NS R G ) .

3. ERI¥% (Humongous Objects)

*F TLAB ZE (Al Jeiki oy BRI 4, TVM & R 8 221 /E Eden 25 [0 b 4745 Bid. 40-R Eden

HRITCEENEA SR, i R EEER P iz llﬂ X TN A7 AR SR AT EL T 1% RIEH I
il EW R, AR e — AR R, B SRR B R TR R . X
Fplg oL, BRAEG SO R, Mﬁfiﬁﬁﬂﬁ%iﬂﬁﬁﬁﬁﬂﬁﬁﬁﬁ% MBI B,

Gl W a3 AR [RIA 77 PR AL BE B e, A it an Rt RAA/ N T Gl B 5y X,
R R AW BBEFNR. HL, X TR ER RN R, HESEH Gl
e B 25 R T SR BRI TR DL A RE AR A X I 4y PR RE AR %

4. G145 RAIK /N

Gl WS BHHRI DK T —E BB K, BOY KRN EREREER. 2 KRN PE
AR, BARRERL BN, ERIEHEX/NB/ME (B Xms (9{E) #H. 2 XKD
HBe/MER | MB, a0 HEM e/ MEMIE 2 GB, 2K IR/ MKIE FHE AR EEH
(fERXECh 2, B log FUBE) -
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SR = 1 << Log(FIERHERIAR /N | 2048);

HEZ, MRk HERt, 2 XK/ 2 BIB/N N R, S R kil T 2048 1~5>
X, XHLEA L5/, BORMERIMR] o KAIK/hER/DE 1| MB, BRAHERIT 32 MB,
# 6-3 5 T A7 i Al S

#6-3: G1ERNKIADRKN

MEAD  BAGIAEMAA
/4 GB 1 MB
frF 4GB F| 8 GB Il 2 MB
4+F 8 GB F| 16 GB 2l 4 MB
T 16 GB | 32 GB ZjHl 8 MB
T 32 GB #| 64 GB Z[fl 16 MB
KT 64 GB 32 MB

Gl 4y X AR/ LA it -XX:G1HeapRegionSize=NfriEik & (IEFBH T, BiIMERE 0, &
B E R A MR EERTE)., RENSEENIZE 20T (B. | MB & 2
MB) ; &0, XAMESR T E R BT 2 R,

G1 SRS RIFE R KHE

BEHAT, Gl R B ROKDAERA ALZEYNN 5 RE 4 B ERIT, 224
A —AP I e

o R B RAZ AR T — AR KRN, 2o -Xns2G -Xmx326, XA T 9 K6k
R 1MB, SBEASY KK, GLEKEBSHSRETUSHE 32004, ZA—ANHFE
KHFRE SR, Gl WEHEFRMAEAHFEAHATEIERENSER, CHEZHHSEHR
28 ANEA , EAFITF, K Gl IKEB S Ra) R DRRS Gl 10 2, K
MNE BRI KD BFLE SR K, b5 ReAGKER TN 2048 4,

5 EAGINERIEERRISR

R Gl KE G X R/hE 1 MB, MHEBFSE T2 AT THIEH, A4S
B IMNEE—A Gl 3 AR AHR: 1 26 B R R A S0 (R A FEE SRR G 7 X,
R Gl 4 K R/ME 1 MB, BF4 L T/ 3.1 MB 1904, G1 W &L aifE RN
I 4 MESN Y XA REE KX KB LIE (Ba— Ao KRRy SRFEZER, $3
0.9 MB Iz [l{R %% ) . X Fhflei Db ITI T G1 W R HFRmE S, BIESE, E6E
B TR o X AT R R B e B I e B Loy X, JBH, A THRIDESR X, Gl ik
B ARA B8 Full GC,

T EA RESEEERT R, ENASHHEREERKERN K, Hik, wRES
IR R R X B Aoy e, WS Mo RALGIR A T A 2. B 5 RARETE G K& Y
R AGrh R, FHER, ERXMREEKSERE, FHATEESXHE—RXR,
BRI R A R MR EER B (MiARERA GCHrBY) #EoR.
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WK Gl o XHIR /AN, LEHREETE >4 XN 4 BiL B 75 R BT A M R BEGS IR T G1 WL de
B, A T HIWT B R Full GC & GIE T E R RAv i, FAFEI S B &K/
% (Adaptive Size Policy) GC WV H&idsk, FMARFo B ERX R, Gl ks hs
ZWAE)— R .
5.349: [GlErgonomics (Concurrent Cycles) request concurrent cycle initiation,
reason: occupancy higher than threshold, occupancy: 483393536 bytes,

allocation request: 524304 bytes, threshold: 483183810 bytes (45.00 %),
source: concurrent humongous allocation]

5.350: [GC pause (young) (initial-mark) ©0.349: [GlErgonomics
(CSet Construction) start choosing CSet, _pending_cards:
1624, predicted base time: 19.74 ms, remaining time: 180.26 ms,
target pause time: 200.00 ms]

XATHERMRAET ERXMREL, ik TIHE Gl M, EXA61FH, XMEorEm,
B BB M R A A T TS R (G WO SR RIAFRE] T R HEE 71X ) .

AR Gl WAE SR A HRBNIELSN A R X, $E a3 —k Full GC:

25.270: [GlErgonomics (Heap Sizing) attempt heap expansion,
reason: allocation request failed, allocation request: 48 bytes]
25.270: [GlErgonomics (Heap Sizing) expand the heap,
requested expansion amount: 1048576 bytes,
attempted expansion amount: 1048576 bytes]
25.270: [GlErgonomics (Heap Sizing) did not expand the heap,
reason: heap expansion operation failed]
25.270: [Full GC 1535M->1521M(3072M), 1.0358230 secs]
[Eden: 0.0B(153.0M)->0.0B(153.0M)
Survivors: 0.0B->0.0B Heap: 1535.9M(3072.0M)->1521.3M(3072.0M)]
[Times: user=5.24 sys=0.00, real=1.04 secs]

MFHRLEAESEFTVE RS RiEITY R, EkATH oG R ESD
5y X, GILYg % 2% REEdEf7 Full GC, EXFE N T, — B kAR @, BIfEEHF )3
PrintAdaptiveSizePolicy Fribith TEEEHR BE W £ bk Mg H &, #rifER Gl Wk EH &
WM R BNIE R, LIS 8 Ry HLR

o TR KX R Full GC, 1 562 e S B8R 8y B AU R/ (A, BRI
1 EF BRI/ 524 304 7711) . BTk, TaZHIMORE A DR T X L
SRR/, T FEA R EERR, HE IVM, RTEHEBR R RIIK D, FEELT
BRGNS R T TR BRI XA/, ARt 4 b a3 Ak 3 4 (X 725 &/ 50% LAk, Gl
W R REIN XA BRI R, Bk, XA, RS R K/ A 524 304 F
M, Gl X AR/NEDRIZE 1.1 MB, T GLISER ST, oRAR/NELE 2,
FLA G1 23 XHIR/NR %A 2 MB, A RECRFFFEARAERT G1 43 [X P 58 BLiX Lo R A0 57 Bic

TR NG

l. Gl 4rXHIKR/IE 2 B, H/ME | MB,

2. ARHERIRIAA R/ DR B R IEAHZEIR A, X FhdES A KR Gl X, fEiX
FRER T, ROZHEA GL o KRN,
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3. RZESERIXT R A/NEIE T Gl By X AR —2, M FXFp R
MR, WAZIZHEA Gl XA R, ik Gl 4 X AEE 47 #h & il ix &
HR, EIEXA RN, B ARF SRR /NE DR S12 KB (B2h
Gl 7 X/ MEX 1 MB),

6.4.3 AggressiveHeapfriE

AggressiveHeap fEEH FLIAY Java A HEEEZL5IA (BRINH false), FAPANEHEE, BB T
KENGFHIRBARS 25 th iz 71— JVM, ] AggressiveHeap briifE ¥ 5 i IX B &
P A28, XA FrdE HE T 64 219 JVM,

BRXMRECLE#H THREMWA, 2 BRRRGEE, EREERNAHEESHIZEE (8
RXAMREE MR R AW E HIERFH) ., X MRENEEE T SR TR 2 LR
P T, LEIRMTRHET M IVM LR Tk E, B —S2 K EIXE & REsT
JVM B HLEIE I Zh AR, I, JF X A FREA B ERER R U, R
HEIERX A RER G AT, E2ZEEhRsiTMirER S ERER. G5B R
W, IMREARREAER: it, 2RSS TiREEE%RE 2k EnE, Xk
T ARATER,)

& 6-4 5|\ T JT )5 AggressiveHeap fr a2 ¥ A shiE IS 5.

#6-4: BHAggressiveteaptTH BYIAMATE

HRE

Xmx BN 12, SEFTARING, 33 160 MB
Xms 5 Xmx 8]

NewSize Xmx 55 (E Y 3/8

UselLargePages true

ResizeTLAB false

TLABSize 256 KB

UseParallelGC true

ParallelGCThreads 5 2 5 i B EAR ]

YoungPLABSize 256 KB (BRiAh 4 KB)

0ldPLABSize 8 KB (BkiAh 1 KB)

CompilationPolicyChoice
ThresholdTolerance
ScavengeBeforeFullGC
BindGCTaskThreadsToCPUs

0 (MAETERINE)
100 (ERIAH 10)
false (BRiAA true)
true (BRiN A false)

B Sa AN AREA LI, AR ITRE . FRREL, Bl EEATRLL TR

HET5 1
PLAB # X /)~

PLAB W22 ST A4y Bi 2% b (Promotion-Local Allocation Buffer), A&=brifk a1
AR TR X, BB TR 2 3 /) PLAB 1, #E4 T4HH

136 | $£e6&F



HEFHFER (LIEFEES TLAB RAH{L) .
Yoy 18 R ok

JVM RAIHEC 2 T 270 0T 4853, YarBUAM RS LY 2 - RSB Hm, 1
Bifi B IR AT E , ENTAK S REk, ZER T BLIEHEFR I Sk

%] Full GC Z AT #9#7 £ K3zl &
J% ScavengeBeforeFullGC # L i% B A4 false Bk & Full GC & A=, JVM A~ 4 %t Full
GC Z AR A AR IR A T SE o 3 WX AR AT S0 IL, R Ao Rk & A AR b i b 3
MR (ARSI TR MBI R) SUGEFERI R R, BR, XLk
BEOAKAFENED, AREHRSEIE (BORERIT L EEMAR TREAFE),
A, HATEFEWEIGEAE B K ZIRE.

F GC &AZ98 % 2|45 & #) CPU
Xt RN G — PR TR B R A & TR SR 2R o 9D B
H CPU GRIEIERGAMKMIAN) ., ALdp@RimmItiol, BambRkicE LR LstT
FiZHLEE ERIME—E55, RRHERY A B OR AR, (ERiZRELEAE N, BHEER
T, el RGBT A R R CPU _EisfT.

ATA A —FE, A BHHEREARR, AdE&EEHERA, Rl i,
K IL(# ] AggressiveHeap fribiffy ik TRFHERE, Pt/ BMEHIZbnE. M EHEN
i, BMNFETRRENTRIEEE THLEMAK., MEIRS, —BIVMitfr TH
&, (ARG R ATA MR A RDT EE VR

RIFNGE

1. AggressiveHeap &A™ S A AP R, IR THO B A T IEBR AL
&% Lzt — IVM IR HEM & Fh 2 5,

2. XAMREREMEHSERME IVM ERMRBR S AE, Hkeihg
At KT Sk B ES RN (RAFEHECNIE, X APREDH F o
fEH).

6.4.4 Z2B|EEHTEK/N

A455.2.0 %5 “TREEMERI RN B S AR 4G Be /A TR R k% il R BRIA (BT T 1.
XEAE R B E R THLES A FLUR JVM B2/ T 2001, B2 BHikEL
FEAEA DRt 0L o AR R SR IA 22 ) /R an el LB R R B 474, IoEix—
WUFRER AR B, AT Sz i TR A B — — RBUEIRIR AT, AT BRI
EWIR BRI AT, EfAgfEammitRhd (AR R s E Rk
AN ATREEEM., Fan THEXAGF URAERAE AR (AR E XA L
FARAEATHE) HizfT 24 IVM, AR 2 B 19 B AR A2 280 & A BOAEFE R i
A, ERKREA A2 R T ##.

HERIBOA K/ MRIBHLES RINFECEIE, Tt T LGE I 280 -XX:MaxRAM=N I, S8
FEOLT, XAMER B IVM BLEE B ARG M. A, JVM [EIR5E T 2R
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&, BEARA T 32 f0HY client ZRi% 2%, MaxRam Bxk HEERE | GB, *F 32 iify server 4ii%
%, MaxRam ®[ik 4 GB, iR 64 fidmikads, ERREKFTLLAF] 128 GB, HEfUF KA &
MaxRAM {HYPE 4y 2 —, Xk At 2 HERBRIA K/ IEARIALE LS B ARERE : i
HLA% 0 P B8 PN A7 LE MaxRAM [IMEL/, BRIAHERI K/ Nk & 4 B N AF Y 174, B, AR IR
HAEH, AMELEECE T4 S GB AT, JVM RERE M BoRHEA Reth A S BOAE
32 GB, H[1128 GB ffJ 1/4,

BINBAHER TR G R A THRAA KX
Default Xmx = MaxRAM / MaxRAMFraction

B, BROIA B ok HE 9 K/ W LAl it -XX:MaxRAMFraction=n fr & H 2 17 W %,
MaxRAMFraction [[JERIN{E A 4, Hm, A TiEMEERINEIRRE s , IVM IR T 5
— RO A HEIERIAE, X2 HOE -XX:ErgoHeapSizeLimit=N, ZZHERINE O
(ForZMgiZbrE) s &N, anRixEAIBRHIELL MaxRAM/MaxRAMFraction /)y, ki Fi%
SHARENIE.

B—F5 1, RS ENYENGAIETY D, VM S EHETY 2 BHONGFARERSH
Mo Xt At AENFERA 192 MB /fUHLEE L, TVM SRElERHERIR/NA 96 MB L5
B, SXAMEMTHER T -XX:MUnRAMFraction=N 25, BRIMEH 2.

if ((96 MB * MinRAMFraction) > Physical Memory) {

Default Xmx = Physical Memory / MinRAMFraction;
¥

HRHER AR/ SRR, A AR R —28, MR . HER AR/ RER A
THEAAK:

Default Xms = MaxRAM / InitialRAMFraction

TR BRIA B /NHERD K /N 75 3 Rl A& BT, InitialRAMFraction 24 HYERIAN(A D 64, 4
i, ENSHEBARTLEHHENMGE, WRIZSHEE/DT S MB, & E#bIHbi,
¥ E M InitialRAMFraction /N T -XX:0ldSize=N 25Tk E (ZSEEIND 4 MB) &%
BN R XFE T, MG/ DETHERMEER RN ZH,

TR/
L RZHAIPLEE LM R aR2 AR 22 A A BRI TS LU BB
2. SEEBMER/DNIE RO, FEZENRFE L, HRLEmME %k,

6.5 Ih\E

TERTE X PR, BAMER TR RIEANTA TER S (UL R & Fhbk T
%) TYERIEYT. AR BB AL S AR T ORETON, T i SR e S A AR D
HRRERT VRO R BUp L 4 B S IR A TP RE A (.

BUERNEZ TR TRARTT, iERMNER—F, JREdfttadiik, A 2kExR
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AL R e g% . Pk — RS, ERZAT, SEilEZX &R, EIRERIR
BRGEBEE, EFEAERIRRE.

1R 5 R 48495 2% Full GC #51% #°59

WREEREEEN, % Throughput Y2 GRS SR pIdERE, RN, ERIAY CPU fn
He R/ LI RO BL R R &8 D, R ERE T EN, RTEEMRYE o I HE R /M
A, AR ARHER D, RATCLERRIF R Y ESS . Ban CMS I i G I,
R ] EIHEELER K, HERERE T G1 W AE RS .

& A BRAAR AR & B4R 2 89 M fE B AFD9

REE MBI E ., FOARERKEEARIEA T R Ra, B bRtk 2850 T
IEHAVBORAE Bt . AR AE O B A A BIVR T I MERE B b, T WRIALCR B
& EVERERN . A SR B BRI T VM TESL SRS EAESR T £ KR
BORMCRER AL L /D, T EEE IR, ARt IVM JE(ERL R BRI [A]
AL 3%, BMERATECRIARMA ZHREDORMMEREERTE (A, aRIBEHRRE IR
REERY T, PROGEA AT LAZE WO IR AR R L4 AR ) o
B R 6945 4 B ] 5 AR TUA &9 B AR 4R D0

AR AU (] 55 PRI B PR IREEE , VAR SR S Wi (] A 150 T REAE PR M. n
RAR, RESEETMTEE, aREwEERR, ERMANEFEREYR, RATLL
ZRBUNEER RN (ARSI Full GC MIEH, sE/hMEERBAN) » A Z
Ja, SRR, (e fE w2 % 5.

BARGC P MR R 24 F4E T, 28 A EetEiRE LXK

RGO T URFFER AR AN (AR AR AR B2, XA EkE A
4. RIS SBOEKAEEIN A, BRI R WCERS, BUAER T, HAHEhLE
Bk AW AEAC, RIS R BT A AR SRR Al AR T, BIME X R, anfml
AE, AR RZIERHERI KD, s AR

RERALKERD) REALET dH AKX LM 424 Full GC ?
mRRARBHCPU KR, "TLAZRKMMMFRXGCEBME R, EETHE
InitiatingHeapOccupancyPercent 2 {E ¥ R ANHE Bz G &5 &R, T Gl It
av, WRAEANBIRWEM KRR, HERM#®RAS B3, EX/ e, aToiZKE
KIRAX GC EY HAx (Mixed GC count target) ,

RERFEAMERD? REALET HEHAXKI] A4 Full GC?

fE CMS s, RAEBTHRWERERLE T L. ZMERLT, JINGEMMHE
A% EHE R, EFREHENGE G RIWERREE —E R & 2% MR R L.
ROPEX P& L, EAFROMROR G RTRE R EH GL W . GLtEE+, HEklk (To
) U T EFERONE N, (B2 Gl ESSREMROLE R (LIRS, wRel)s
B R R B 5, HiIRAN GC s B E PR, FRal Lol ot ¥ K IF &
Gl W ELEAIE H, 8% InitiatingHeapOccupancyPercent, = #[4{KIEA& GC HIE
Prokfigth G1 WodE % vh Hif - fL Y (A1,

NREEEE | 139



BTE

M F RS

5 S BRI 6 BT TIOR3, LU T R AR . TR
2 TR R, (LA P U OB SCBR A B LR B B AFRORLRE, A SR — et
Java s FHE A 0 e S

X EAWAAHLPRA EiR. 40— BN, A0k eESOFRIRES. EHE
PHINAF, X RIRTH RIS AR IR AT Tk, MR, P SR R R ER A
HEREER M (ANME GC MtEefAFdG) . Aifi, 2R ERALM R, BFRITERENIA T
fEafEdeE. MRMERARAREH, QFEKERIER. FARIMRSIALRM SR
M. R RERE XL RESRGEE, Wil S EwmakicEas, HwReeaEMA,
MR X 380,

AR U RECNZRAMBE . Ak, F1EEER— PR g
NIEERAEMH L TR,

7.1 HESHR

5 BRI GC HEM T A TR GC X AR AR, HeBHRHREL
BE, ROLHMAHEA S, ATHIIY T H AT 24 JAT B L A B 7R 6 R 42 fit
8.

RKEBHUT, LT AOOHHER GRS RAM—S/E Tk Full GC JAHIN #E1
M RASEEETRNME . EXREFILT, X8 TASELRHIIT K Full GC
KKK INRE, PILAMEMEM TRG, MR ASZERMW, MLl EERT, x&
THESMERTEE, MEHERMRERE, HEASIEIMR. S ELWRMFR, X
Lo T AARTR Lo FpLas BT PRIt — A TR R PRI T .
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711 ¥EFHE

WONFE R EEB bR, (EMRSHPEREMRILEE—, ©f B THRIHE B FREHE
ATHNFRERRIE b, EARTERR, KBS Calendar M RAVEER FILAILER—/ 6
Fo EAMFIFETIE 640 FHABENA, [HARH R — X R R, A AHERE
HARGHEKREN. BANLBUEL TR BEMAR RIEFE T KRN,

B A Ty R A RBEE T . PR E S, FATATCARE RS AN 25 R , [k
AT ERAT RN (B TR — Bk o, Wi L X THFE R R 2],
SR S5 PR B R A ) PR — SR R ORI S DR A, R e A B FRAT TR PRk e
Ui {52 o

He B 75 PRI RTEAE ] Gemd fir & 4K1F GXHLAEH T HEFE 1D 8898) -

% jcmd 8998 GC.class htstogran

8898:
num #instances #bytes class name

i 789087 31563480 java.math.BigDecimal
23 237997 22617192 [C
33 137371 20696640 <constMethodKlass>
4: 137371 18695208 <methodKlass>
53 13456 15654944 <constantPoolKlass>
6: 13456 10331560 <instanceKlassKlass>
F - 37059 9238848 [B
8: 10621 8363392 <constantPoolCacheKlass>

TEME B 5 Pl rp, Klass AHSGHYR REEEEEL TR, EOTRMBRA B CEIEN R . EH
AT THU s PR b 5 %?ff%lfﬂ ([C) i1 string %R MiRH W, B A Ei1e fcH 1Y Java %
Ko FUHA ([B) Fiobject 4 ([Ljava.lang.Object;) [RIFEER AW, B2k
2%"4%%&%&%??@1:2%%#‘34“ (!zuﬁ'%fj AR X WL IE S, Bk H Java JRA
WLVEN, AR INT 2% 308, )

EXAFFrh (X Bz f7 R — A B R 55 25 o i 7 Bl i S R 28 ), ey
ffy BigDecimal ik & KM B AR WATmE, ZnfIREE ™ EXREEN
BigDecimal 3%, {HEAXALER RS, XEFARBNALREIMEL. FEZG
A Z 5 IR AT Full GC, {H/& GC.class_histogram w14 H (AL S {ERR AR .

BT FHER A2 2RO .

% jmap -histo process_id

jmap (U B P L& AW RIS (FEX S ). B/ F T A F5 2 A& Sl AT — K Full
GC, n[LAEafT T4 .

% jmap -histo:1live process_id

HJEAER N, BTLME A @) RS b A BA-MRNOE — S S RAHBY, ARG E T Eh
T JLEbEh, FTUATE A S REDN R A E R E IR .

v
)
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7.1.2 HERGE

HL7 B TR R 4y Bl T — P AN 2600 2 SR BB 5 LR MR, HOR SEHEA T IR BE S 0T
T EHERGE T AIRE AT ARG TR, i Bk 2 88T LLEBEELE TR ok
HE R RE ST . AR & AT A IR R SCHFAEESE AT 5) , RTLAME TIPS & i — 1

% jcmd process_id GC.heap_dump /path/to/heap_dump.hprof

&

% jmap -dump:live,file=/path/to/heap_dump.hprof process_id

fE jmap AL E Live ¥ET, X2 TEHEWE#% Gk 2 TSR Bl AT — 2K Full GC; jemd BRIABES X
2. R EAFLEEE, RAZEEHMMNR (BIZEXR), aTLAE jend @ 415G
F -al1,

XM A B R FESR & Hok T €18 — /iy £ 4 heap_dump.hprof H3C . M Z)E, AR
% TRATLMTIZ M. DA TR =/ 5 TR,

jhat

RIS AT TR, ERIRBUERGE S, Hhafr—/AY/NEE HTTP IkS5 &8, 1%
k95 2% FeVFPridit — R 51 W DS H A A ME A 1 1 6L

jvisualvm

jvisualvm FIYEHL (Monitor) 3ETH R AT LA —A B 17 O RR S sk 19 e ik S i, thmTLA
T Z B i HE R it S . FESX L, FROTRTUADN e, AR RIIRBEATR, LA
TEEE T HERIE ),

mat

JFUE EclipseLink A 74> #r#% T H (EclipseLink Memory Analyzer Tool, mat) =] LA
BB HERE S HPIT oM. BRTUAAE R, 3R T I AT RE A FE R B b
Jis ATV T e, Houbph g SQL HIAE i),

MHERIE —m B E IR BENGF. — DA REOREANGE, &8 BIBOZX R AT LR
HIINFF &, (EE 7-1 7, String Trio ¥t ROk B A QA IZ3 RA S S HINAE, DR
Sally #1 David H %4 5 FH AN AE ., Michael 34 5 FH I N EALELLS, 4nif String Trio
HREHL, FI2h Michael X504 A 5 — 4R 'BRISIH, FiLAHFAME GC &4,
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B7-1:. REAGHINRE

EIFRKN REIFRKNR R R A
T AT, EHAFBARA A KE: & (shallow) A=K (deep), —AN% £853%
Xl RGN ERE O, P RERFEE—AMEOF ARG A, 4FHK
BFHHFIMAHIAN, ERAFNEHXITILELRE,
RN &ML G KD, RADERERDORANETFALAELEAFONE, &

B 7-1 ., Flute Duo * % #97F X /|» .3 Michael * £ 460 A A 0], 12242 X0
s,

PR TR HE2S (A A R — IRARIE M S RLE . aneHi o T T AR WA e R I B A K
oy, ABFAEEEF I T . BAVTHZHBAVRE D O —2eX A R, MR X AR
AOREE), A RE, SeE WX RN, WTREUIR R 5 ok, (R E Doy
AHAR TR,

FEWAERE, BARFTRES kTN R, FLUE R Lo — s fiA T, st E
7-1 H ) Michael X5 —#f, IR RASH LM ROREEAN, FAHHE
MR — RIS TR, WA, BRI A/MEERERNTLEEEEFIN
R WA, B REEAI BT, FRAILAEIT/E GlassFish f 3N IR A< 19 e 22/ iR
FEF A, F&BLUESIRAEXEGEER &GS, RS HEXREE—1T4
RfESIFRS (FILARER & BFEL MR BN ), B 7-2 BoR THERAFIRTFT
—LBR R,
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L Overview | %5 dominator_tree X |

| Class Name ShallowHeap ~ Retained Heap. Percentage.
[ 3 Regex> " «Numeric <Mumeric>
>0 org.apache Felix bundlerepository.implLocalRepositoryimpl @ 0x77 0.43%
» 8 org apache felix framework.BundleWiringimpl$BundleClassLoader] 0.36%
» 0 org jvnet hk2.osgiadapter. OSGiModulesRegistryimpl @ 0x77d3Fc6ad 0.32%
b 0 com.sun.tools javac.file. ZipFileindex @ 0x7827d5Fa0 0.16%

» [ org apache Felix framework BundleWiringimpl$BundleClassLoader] 0.10%
s D net sdo stockimpl StockPriceHistorylmpl @ 0x7c018c868 0.09%
» [ com.sun.tools javac.file. ZipFilelndex @ 0x78301F4co 0.09%
» U net.sdo stockimpl StockPriceHistorylmpl @ 0x7227a59a0 0.09%
» 8 org apache Felix framework.BundleWiringimpl$8undleClassLoader| 0,09%
» [ net.sdo stockimpl.StockPriceHistoryimpl @ 0x788769d38 0.09%
r L) net.sdo.stockimpl StockPriceHistorylmpl @ 0x7acfd9098 0.09%
» [ net.sdo.stockimpl.StockPriceHistorylmpl @ 0x79d051d88 0.09%

0 net.sdo stockimpl StockPriceHistoryimpl @ 0x7a71fe2b8 0.09%

» [ net sdo.stockimpl StockPriceHistoryimpl @ 0x7c32cada0
| 5 Total: 14 of 70,584 entries; 70,570 more

0.09%

7-2: 7 Memory Analyzer DESRZBRE

e K296 1.4 GB MR GXAMERA HBEIZES R L),
W —Hx R 2 6 MB (ifi LA HBTEE, XA GlassFish ) OSGi 2 i HEZR I — &4y ) .
THERRENGFRZO—EHER, EXRRANFREHEA 288,

fEX A, FIE A £ StockPriceHistoryImpl sE{fl, i H.AE—/&BR W T4H 4%
RN, MXEEXt QRN & T UAHEWT H, EMsk RS, e — B

EnfEgnsk, fE s B

Ty MFRATRES LG AER T A=, B OR BB A AR AT R B BRI 7R 7S
A ERES —BRAMH (B2RE7-3).

i Overview/| Wl Histogram 52 |

Class Name

@ java.math.BigDecimal i & 517,429,776
@ java.util TreeMap$Entry 7,255,390 1,450,796,576
@ net.sdo.stockimpl StockPricelmpl 7,240,530| 980,225,584
© java.utilDate 7,244,268 174,077,552
@ net.sdo.stockimpl.StockPricePK 7,240,530 ‘-..:3' 3,71 173,799,360
@ char(] 266,992 25,934,280
@ java.lang.String 255,336 | 30,780,696
© java.util HashMapS$Entry[] 59,102 30,515,800
© java.utilHashMapSEntry 159,237 0 1 = 30,295,176
@ java.util LinkedHashMapSEntry 72,786 6,298,496
©@ com.sun.tools.javac.file ZipFileindex$Entry| 44,416 6,049,552
©® java.lang.Object[] 31,328 23,857,992
@ java.util.HashMap 34,114} 29,772,824
@ java lang reflect. Method 21,579 3,714,040
3. Total: 14 of 12,007 entries; 11,993 more | 43,446,283 1,51

7-3: #& Momory Analyzer DEBESFE
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BB E R RBEAR T &, mEEXNHFHEAESFERNR, X 1.4 GB M
NAF# 700 75/~ TreeMap$Entry M5 H 48 &, X ER&CHAT7E. BIEAZE 2PN H
RIS ENEOL, {8/ Memory Analyzer i) T EORERERIXSEX G, FHHECNIREF TWRLEARM,
XA Y BT,

Moy i THARBIFEAFEX R (SFXAH R —HX %) 1 GC R 7 —F
H— REHEKET GCMA LA L RWE. GCHRE-HREXNR, HhfReEHE L%
Gl — I o AL EE SR ) 48 1 (R o RS2 RS I . eiE
ok B fE ARS8 bootstrap 2 FE 2 T ANEAY KA R p ARF S R, b 45 Thread 1T A
MTERRERFE s SRR R, dodiliid R REEE, Sudilid Hx Runnable XF 4 (8
FAEAFAE Thread {YF2REGUL T, @il FRHPUESRMEMEAMS ) K51H.

FEREAE LT, SR Bhrd 200 GC HURA MY, (2Rl 28 RIZRI51H,
WLEAHF LA GC R, XEASIHE RIS [REA AR H /A
FEFP) TreeMap$Entry X5, o ANkt G AT RE#E H A S R 51, Wi A% 451
Hrp s —/, BAREW RIS REIH, Bk, SIHAME B RIR SRR
KepEHe K ﬁa%%ﬁﬁ A IR REB R REA %4 GC R,

MR, EXREF, BEFRES R L ZWE TEPN — AT REEE BN, LEH 3%
AN R R IZN RS, REREXESIH, EFRBHEZNRRE, fFiX
A F-rR, PN HL S FH B T fR 47 1E Tree Map 1 [ StockPriceHistoryImpl X% . —A~i&
ConcurrentHashMap, ‘BIRGFESIERIE; — /& WeakHashMap, 'BARTEE L JREERF .

B 7-4 vh, BIFE#ELE LR R — S8R T, ERHeESIEEIRNES R
AT T 2 A 4RER JRIT ConcurrentHashMap 1%, B3| WAL F HIZK 102 S 165
X — 5., WeakHashMap (&1 tLAE F T 24LE 4],

i Overview | Wl Histogram | I7) list_objects [selection of 'BigDecimal’] -inbound | I list_objects [selection of 'StockPriceHistorylmpl @ 0x... & ||

Class Name " . Shallow Heap ’ Retained Heap
[(Bdegee T T R = R LT T e s
v U pet:sdo. srock&mpLStockPﬁceHsteryﬁmpl@ﬂx?d?ac?bﬁs 48 1,304,496

* T [27] java.lang.Object[100] @ 0x7850bcf50 416 416
+ T elementData java util ArrayList @ 0x7850bcF38 24 440,
» T valut java,util concurrent ConcurrentHashMap$Hash| 32 472
vy Javalang:r kReference @ 0x7d7¢aZe08 32 32|
140 key Java.util. HashMap$Entry @ ox7d7caze28 32 64|
» il [1178] java util HashMapSEntry[2048] @ 0x7hdbs9500] 8,208 79,248

Z Total: 2 entries {

7-4: # Memory Analyzer E#NRSIF

XA B R R Hr B LB S UL P E A S 2, anax AN R A i R
PP String X4, 1fiF BigDecimal X4, ifif H.ORAF{E HashMap X 42 TreeMap %}
S, ofrSERME, B SAEET M, RT3 HashMap Xt
%, RIEEHEIRNENIIPLE A R, HRTFE LMo, —Bokil, RMEMNEL K
k4 (f5il4n HashMap) AF, WA MICKIN ({540 HashMap$Entry) A, JfH 2Tk
KVEAS,
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PIE N

L T HRWPLE RIEAEIMREN AT, A& T REMRIL RIS et R 958 —4

2. MFIRBIHEIE TRKEE e XXM RHCI RNFRE, HHERX
— itk B (8,

3. HEREGE o HT B RN M BR RIIEEAR, R BEFALE, NFEE—
SEfRE S ) o

7.1.3 AEFE@ZHER
ETHIERT, IVM & N7 HEy iR (OutOfMemoryError) .

o JVM A AR
o KA (fE Java 7 FSE RURRAH) oozl (78 Java8 ) NAFASE
o Java EAR BN R —HTA e TS, MARERNR K
* JVM 4T GC #EF K % .

Je P RE LIS B Java HEA S, EATEAE I, {H2AZEFF outofMemoryError jt H Z)
TEWINAHERREATE., ROHE— FAFASRAEXFEIR (RESE2R R
—i5r).

1. BERAFERR

FIEFIE —FE R —IVM A RANAFTH, KEESHRAT X, £ 32 0 JVM
i, — AR KN E 4 GB (£ 5 2ERUA ) Windows F4& 3 GB, fERLEERESER
Linux kg4 F/& 3.5 GB), f& —AdEH KR/, Lbaniid 3.8 GB, {8 b2 Y A /MR $E
IE 4 GB [IPRE, XRfER. BMETE 64 (2 IVM h, #VERKHEILNFBARZ IVM i
B E 2 2

B8 AT ERMAAXAN T, (RUMEIRE], 4 outofMemoryError B i 2% T /i
NI EL, BBRHEREATIRADLAROE A T 1R8I RFFER — T EF IR P IR B A AR AN
fEIRR, Bildn, T e LR AR R A NFRER T -

Exception in thread "main" java.lang.OutOfMemoryError:
unable to create new native thread

2. A ARZTZEAFERRE

EFhNFEAR SHEAC S, HEAERREA KA (78 Java 7 W) socsSRlEANTA (£ Java
8rf) T . MIEATREAMFMEN: B FERENHERPIELALZ, B TARARIE
INAANTEE ;R RR&R A ARPI AN (2R 523%), (f£Java 8, 4nRikE T
KT AR R/, e LR R A, )

R OLAERDR A T B RIS RN AR . X R E HBLT Java EE
PR 55 8 b o B8 3 R AR 55 A b A A B ARG AT B C RO nasias i G ft TR
B, E—ARARRERASIA AR R E, BAKETIN). RS, BikE
ST B FER AL AR, Xk 2 G — S BT A SnEE RNBRT AT, RS K
arsk ATLARH PR T, — Hakas B it 11K, iAo Bt sTLARI T,
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ARERI MBS AR R, A2 %M CRAR i TR, B fa A AR & i
WO, BEm b OutOfmMemoryError, FEXFMEIL T, WAk AMEI R/ NSHFTHIB), (Hi
2R T RF R M H AR LTI .

ANRAERA R AR S A HBLX FE L, BR TER A HRRS 28/, ikl fEE N
i REsh, WBITM:, MRREERBHNHASCIERFEF KRR MEE, —eEik
W, WREMBBAGREEMEST (LHE, WERASEEE E T om#ssikE K
— A it RS ) . SERRX RS, AR B i ok dE R A fEEH
B, $£F ClassLoader RffT A LB, ARIGHREZENN GCHR, F— TP L&
T EfRIEIA.

TR s O A 5§ {5 4R A OutOfMemoryError [k tH 4 3¢, 7E Java 8 1, anfic=s (]l
T, EIRIH AR S FHIXHER
Exception in thread "main" java.lang.OutOfMemoryError: Metaspace

fE Java 7 (L), EBEREENT .

Exception in thread "main" java.lang.OutOfMemoryError: PermGen space

3. HRFEARR
MR A SN R, BRI SR

Exception in thread "main" java.lang.OutOfMemoryError: Java heap space

Hafk Z 3 2 R ol e O A A AN 2 Fe i — R SR AR DL (L. B R TR AR RS o S s
(A EER R A B AR BRI M C2EA T T, TR R A5 N A7 it ik -
CRET AT R, ARA L SOR R AR, XTI, B/ haT L%
RIFDRE s it T8 RME DL, i/ AR R R A B HLER T

AE PRI, BRI RIMRERINF i %, HERERE AT EBR L 1Y, ZIRHAT1HY
ER DR TR BRI R H (k) Lo iR B AFENAFR, wTEAR
FaJLor o, ERTFESN —LEHERERESCIE, AR IUALLAR, mat WE TiX—IhRE: AnRATHF
TP HERERE S, mat A — /B I5 R T3P A i e B B B 2 TR 22531

B B fik
OutOfMemoryError & A<°T M4t &), HAVRGEHAZ L ZITH KFHHEM, ANUANAIVMAFE
T AL,
-XX:+HeapDumpOnOutOfMemoryError
wAREKIAA false, drFFiZtnd&, IVM 2 Adntk OutofMemoryError B4 323456k,
-XX:HeapDumpPath=<path>

GARERE THEBBERBEANER; KASAEL RN ST TA/EB R T £ & java_
pid<pid>hprof X #, X Z 6982 TA45 & B & (XA H LT 248 A KA L
&), ETUAHEREE RN ERIHAGLF,
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-XX:+HeapDumpAfter FullGC
XA B fr—ok Full GC & A s — AN 454 L4,
-XX:+HeapDumpBeforeFullGC
i A i AT —ok Full GC Z 87 4 i — AN 4% i 4,
AHEPHEAT (e, BARFT 5K Full GC) 24 A& S AN LM, XH IVM 2 A%
B LA 0LF ER—ANAT.

o R R R A B A 8] 09 R B AT TR it & OutOfMemoryError, & BLARE BAR—%| 49
HfE RSN RER B, HERATFRIERE,

B 7-5 s THEAZ GXHE—/> HashMap) 51k Java NTFiltix — 2B EH], (£4
Pt SRR R WA . MAREASPIEAZE, EAABEEEN.) &1
B EA AL ERoR TR ARG P R B 225, Blan, SHELMEHEEH
He, BAiHERERE R Y Integer X4 ELH 19 744 4>,

B ROX MG UL, A WIS HANZH, EaH A RN R EEA Pk,
TS —FhiedE, wILAE A 595 USRS RIS, HERM P B2 A/ LK HIE
s, ZEAZADEFEN, PEIHOESGZARMN (AEEmETR).

Y 8 et |

i % w E B Q B Br b [
i Overview| il Histogram | il Histogram 2 |
Class Name Objects
3 <Regex> <Numeric>
@ java.util. HashMap$Entry +10,000 |
@ javalang.Integer +19,744
© java,util HashMap$Entry(] 1|
@ char(] +2
© java lang.refFinalizer +2
@ java.io.FileinputStream +2
@ java.utiLHashMap +1
@ java.lang.String +2
® java.io FileDescriptor +2
@ java.lang.Object +2
© java.util. concurrent. atomic.Atomicinteger +2§
@ java.lang.String[] +1
© javalang.StackTraceElement +0}
@ java.io.BufferedReader +0
O java lang,StackOverflowError +0
@ java.util.Collections$UnmodifiableRandomAccessList +0
@ java lang,StringCoding$StringDecoder 40
@ java.lang.Float +0
2, Total: 18 of 372 entries; 354 more 29,757 |

7-5: ERENL
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4. 15 B GCHYFF $H BRI
JVM Hili i OutofmemoryError f e f—Fi Ot IVM INAFESAT GC 1B TR £t «

Exception in thread "main" java.lang.OutOfMemoryError: GC overhead limit exceeded
YL T AR S Rk S I I R

(1) fE1E Full GC _ERIBRIEEE T -XX:GCTimeLimit=N b i (A . JCBRIAE A 98 (Humt
A, A 98% MU RIMELE T GC L, MIZSEMAHZE).

(2) —k Full GC [BI [N f7- B /b -XX:GCHeapFreeLimit=N briifig 2 01E, HERIA(E AL 2,
XA AR Full GC ARV BRI N AEAS I HERD 2%, WIZ 2% i 2

(3) LTS ki%4E 5 Uk Full GC BBk ar GXANEUE 2 Tk R) .

(4) -XX:+UseGCOverhead-Limit HrEAY(E A true (ERINGNIE).

WEE, AU KELmAWHRE, — ki, MAPESHIT T 5 kL M Full
GC, A~ —E &bt outofMemoryError, HJ5 R A&, BI{E bz FHKF 98% A It [a] 4E 3 76 th AT
Full GC L, {HJ&%k GC MR B M 22 fl Wl fE S At 2%, X PPl I T Wl DA% e 1 hn
GCHeapFreeLimit fY{H.,

WIHE R, P p A S EE SR 4 Uk Full GC JBIBIHR Ko, 1B b B N A7 1 B Js — 148,

JIVM A 905 | RS AE S LIk Full GC Z Fi#eR . X ARSI ILIZEER, RAK
& Full GC fRATRES BN 2% MiHENAE (IRIZIZMHEER T#SIH) .

IR /N5
1. A LZFERS S L outofMemoryError,  [R] iH As B2 {1 15 4 23 ] ik 2 ()
AT

2. RFF AR AT E AHE, AT A2 BB OutOfMemoryError [ ILIR
(Rl Hizsyr b T BT AR Bh A 14 20 IR A AR D

7.2 WOAFER

£ Java Hh, 55—l g8l A ORI HEN AR RO E . XA TE AN HERR R HENAE
FE /L, MR LS R, T GC A, i B 8. Frk R
WO B /D, I G TR sk A S R R 3G 0, X R B A R AR TR AR
RIREMEMPEAR 7. ik, Full GC E# (& RHK GC AM) hamid. miH, anfixse
Full GC JEAMARERBIEELE L NE, BITRARER M 2 B,

AR =R DN R R RO, R EIE B RIAGTE LA R (i FRLVE(E
X

7.21 RDIFH KA

MR M —E BN, B RN, B Rl By Oy AU A L G h— 2,
% B TR PSR I A AE BRI, 540 10% HOMEA AT RER TCIAMEIRY, (Ha b —Exg
MR/ 20%,  RESE SSILRIRER) H bR,
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Wb HE R A NPT R BB B A% GEORRIA R ), S Seilzs Bk
N CERAEIRLBR) ., 32 7-1 FIIH T Java AR RIS A AU K/,

x®7-1; Java%ﬂﬁéa’ﬂjw\
T ‘

byte

char
short
int

float

co H~ B N N =

long

double 8

reference  7E 32 fii IVM LA Je /T 32 GB (9 64 £ JVM
R4 TERAAHER 64 L IVM _EA: 8°

tEa: B4, 208224 “JE4EM oop”,

X 5 AR A AR AR 2 R Java R (RIER B EE]) WEIH. 42
AR RESBA S, A RPE &R MRS, KRS EERMEEE
Shallow Size. Deep Size il 4% Retained size (&% K/N) MAFARE, FAidHpESaE
— SRR AT SR T B, M TSR, MK FERIE2 ML IVM kb 8 T, fE 64 fiL
JVM by 16 7745 (BRMER/NESR) . M THEA, FHRKFEAE 32 2 IVM LARHE/N T 32
GB 1 64 fi JVM J:;Jj 16 71, HALFI T2 64 7711,

filhn, 2% EXJLEE XL

public class A {
private int i;

}

public class B {
private int i;
private Locale 1 = Locale.US;

}

public class C {
private int i;
private ConcurrentHashMap chm = new ConcurrentHashMap();

}
fEHE/NT 32 GB 1) 64 i Java 7 IVM L, X JLAS KA SE Bl S brok/hangk 7-2 Bk,
xR7-2: ﬁ%ﬁ%a’ﬂxu\

~ Shallow size  PRetainedsize
A 16 16
B 24 216 24
C 24 200 200
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fEB 3, % X Locale B R X RATA/NEIN T 8 F41, (HEDIEXAHIF, Kby
Locale %f 52 5 fth — 2Ly, A% Lhr L MORE FFX 4 Locale X4, HRHF
EAKBEEER, RSMBSIH GBI R, 258, R T AR B K%K
i, BEEZBLERZ.

H—Fl, EXIEGIE A ConcurrentHashMap, [ T %% 5 & HkEHIMIFET, XA
HashMap % ZE & 100 200 75, andix 4~ HashMap Mk, € B9cBilstdE# R 3%,

(U LHERLOIE R, X2 TENREEA—FHRX, & —-MBRAI LW R
F, R ERE /DR BAR SR, aREEARFEIC K 8 MATRERIREZ —, A5t
ALAT, MATHRE—A int, XptelRERTTH 3 711, (£ float {4 double, int fH
long, EANULE, HBATUAREBNIEANAE, RSB E LG d . 5 12 Tl
PHe, fERK/INE YR A2 (S0 (R R A KB R AR A ) ATLURE AL
HEERE T,

HHRXF IR K/

K72 96K, MOS—ATULGR U TR, HAPFRAI ML, AL EHEL
— AN EER?

FEL, BATEAANRKILFRIEHEM: BLAIWAXSF T, ERKMAMY
26y (AHRNAH),

BRETANAEE@Y: HBEFEXDRSFIHEKE (HF), ERARKAR
o, wREAETFTEAZLL ANEHBARLNEH-I6FT, AP4FTRLATH
£, BAFEXDREHEHE, AARATRAL WREALLL, BROEHH
KA 16 T, Ao A—4f, Bp{8 B PLA MMt 231 A, B PILOA— AN 4
FHENR, AT 2RLEFASIAGGEY % 8 FHR, LAY AMFEM,

JVM 2 A F 1 HAAR 693¢ &, IHAERERARESH 2K GRELR, 1
S0 B AL AR REAL AR HIE N,

B, 2RENAEVFEIE RS INFAAKD, ALRFRIFL, TIANIAEY
X 28K,

FWAMRPRIEFFE, ABTRAOMRIIAA, Fddf K G FrrEai
f kT —SeRARTH R R AV A R, XAl EEVE? X TR v S R A (] %2 (]
e REFENA (20HE) REFXMEEL, SREEFENER R (CPU F#) 5
XAMEEL? AEAE Java b, BUE S % E CPU IR, BCAESMAONAE S A 5% GC
IHkE ¥ £ CPU JEH.

Ebdn, string FME A DA (hashcode) s xf— A BeiZ 1 i b dg > A1
Tk s HRA e —tE . ik, string A AMEFE I fld b, Skt
IEAHEATENR K B, SAFEMEXAEN T ENFERMEL, EHILPARE
PRIFELFRIPERE. 55—, KEB AT tostring() AN SAEXM R FFF R FnRAFAE
— AN g, BOASEAE RRS R P R A IR, MR, SIRAFFIFH S
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RBTRRINAEAELL, TR —/ASBTR 755 B BT e i AR R %, ML, (BF—
AP, String MRAEFADEAAVBAIME, WA toString() Fonfl H AR, )
AR, XPMEOLE B NI, SR/ R AREL A S, KL RN RAH
{6, dedpitRE, Memk T2 BARERN, R i GC, MEMHIR TR
FAEHTH

RN

L W/ R A/ MERFT UL GC 2K,

2. MBEANKRVSEMBRHBHF LK. MHREWETT 8 FHRR,
RO /NE 32 f2F0 64 62 IVM BT ASIE .,

- RN EBRIME A nul L {92 (5128 B2y b RS i] ,

7.2.2 ZTER#MEWL

IELNHTE L BT 4800, IRZEHE, RE — M RPE R SE B R SR A RAERI A H
[, SR 2 AT REIA 10% I [A] 75 % — 1 Calendar %4, {HjE Calendar 46l
AR, FILARBE XM REM, fiAEHEOREFEROE, SRR, X
FRIGOLT, MEBRAGIE AT LA R H ) .

BIE AT A Ak, ATV ECHE R AT 2 R E L fl R R RS maat, FEEH -4
Calendar X% (AilFELML ) MHE LETRERZIFEN:

public class CalDatelInitialization {
private Calendar calendar = Calendar.getInstance();
private DateFormat df = DateFormat.getDateInstance();

w

private void report(Writer w) {
w.write("On " + df.format(calendar.getTime()) +": " + this);
}

}

RAERPIAICIF B, R RMERE LA — s/ ge, AR kA IR #4500 A A
AR

public class CalDatelInitialization {
private Calendar calendar;
private DateFormat df;

private void report(Writer w) {
if (calendar == null) {
calendar = Calendar.getInstance();
df = DateFormat.getDateInstance();
}
w.write("On " + df.format(calendar.getTime()) +": " + this);
}
}

AR A A XA BRIEE A RINE, IBER AR A aRBIEIRE M, SKbr L&
FHENG (BRESDBOXEECHE]), wd FERIE XA RMAITEREM X
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SEAR HIB4 L IEA TR BE
BREEHITERMENN T ERARCEHMEHT, RLEL2AMENE, FERA
JDK #) ArrayList X e)9—AMplF, A KGEYE— AP AMAE A, £ IDK Tud0 Z
AT, EIAARNHHRGAE ELHRT GiXH:
public class ArraylList {
private Object[] elementData = new Object[16];
int index = 0;
public void add(Object o) {
ensureCapacity();
elementData[index++] = o;
}
private void ensureCapacity() {

if (index == elementData.length) {
------ TR B A HAE B s k-
}

}
}

£ JDK 7ud0 ¥, XA £ A P45 7, elementData A A R ML T, 22 R H
ensureCapacity() 7 ik 22 FEAFZH MK, IARGF A7 ER AR HES X
T: BER TR DFA &K DRE FRIE MR DR AL, #HeHKDE R
T—AMEEY, £F00 KAKA, AMRER .
public class ArrayList {
private static final Object[] EMPTY_ELEMENTDATA = {} ;

private Object[] elementData = EMPTY_ELEMENTDATA;
}

iX #vk % ensureCapacity() F ik X ATE 2457, B H index 4= elementData.length A
RM O TF4485,

YR R RS FHEERIESR LM, EMARESEAE SR, B8, RFERM0E
BNt G Rl AL - '

public class CalDateInitialization {
private Calendar calendar;
private DateFormat df;

private synchronized void report(Writer w) {
if (calendar == null) {
calendar = Calendar.getInstance();
df = DateFormat.getDatelInstance();
)|

w.write("On

+ df.format(calendar.getTime()) +": " + this);
}
}

ERRRTTRHSIARL, KERRESHA TRRBCAMERMI. AdXFEOLRER, T
AR S, JA Ga ik o By JLRMRIERT, SEB ARG IA A vEae Ty mr4r
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foo B2, dnR—BAGH TR S MAAILIX TR, Kb AR TENGF. FH TiE
BEGRIEHIFBL, A FI0 AR BR 1 28 SR A R S 2 P ] B o PRI, ] 28 ik 2% B33
KRR UL ATLAER I, AdFEHAL 0,

RAMEBMEGLH R R A G R ERT 2N, A A rTREMREI DI, DateFormat MR A%
SRR en, PILMEBERZAGF, BihREEE Clendar MRIFAEE. 4 RER
MR CRIT R ERBATINE R, ABTCiean{], HI5E DateFormat X5 B[] B #B 2 B A ]
B, SRR IZE X R

public class CalDateInitialization {

private Calendar calendar;
private DateFormat df;

private void report(Writer w) {
unsychronizedCalendarInit();
synchronized(df) {
w.write("On " + df.format(calendar.getTime()) +": " + this);
}
1
}

W RARSEL 2N LHERAVERMGE, BEBELX AR REED (Flan, B
(O ARREGE L 5 E TR A2 Rl AR )

EIE—/H BA—HRIBIT, B~/ HEKRY ConcurrentHashMap X4, ik R T iE
BEAL:

public class CHMInitialization {
private ConcurrentHashMap chm;

public void doOperation() {
synchronized(this) {
if (chm == null) {
chm = new ConcurrentHashMap();

...... HIFE 3 A mapHIFCD oo

B4 2 A~ Gk T LA% 2 i [7] ConcurrentHashMap, FTLAX ANl O £ R IR, itk —
FOAKHE ARSI, BRODBIMER S b AR el WolA TR, (FidixFh
HESRL %R A/ W s anfRiX /> HashMap iAW 9%, APk RLI%% BRI LEI A T
LAFRET o) MRS AT LAGE P OB A A B A5t R 2R ok -

public class CHMInitialization {
private volatile ConcurrentHashMap instanceChm;

public void doOperation() {
ConcurrentHashMap chm = instanceChm;
if (chm == null) {
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synchronized(this) {
chm = instanceChm;
if (chm == null) {
chm = new ConcurrentHashMap();
------ HEFE X A mapl {CHY

instanceChm = chm;

i A L T S B ARG (R . LR R U volatile M, i HAix A5k
e RS — A iR R, YRESASSuE, B IBANBELMN, ELERNRD
WRE R AR LIS A B IR &, PLZOM X ik B,

REEE

MIESR 4G TE 28 B AT LAKEH 55— FhA7oh, B 2 R E R E D null, SKBIR RIEH,
AT 8 [ T R et 4 T A SE Pt e B SR O B 25 T . Ak R BRIS EWTE AHE, HIERE
RKAEVERIS & RAR.

A LAERRIE R AR LS &, wTRER L 2cth af CAERR RS RS EE . 75 LB+, —5K
report() Jj¢%, Calendar F1DateFormat X4 gk Al LA & oA null T, AR, 405 A
MEGXA T (BB —Rp i ) B, JHEAHBNZE R, R mEAEH
PFHAE U LG & fEhHEP IR R RRATLA T, Wil 2 %k, Rk
S BITERER, RRRRKERRATUBRKET.

AFHER G R, XA ANRE AGIIMEDR, BIXTF{0, Java A KL FHY
APLE . BISIERAAII A N PR AF— SR M R S 1, 24 (Rl Hp B A s i &
WE'EN]. %51E IDK H ArrayList 21 remove() J5ikMISEEL (8o RRADA FFfRifL) -
public E remove(int index) {

E oldValue = elementData(index);

int numMoved = size - index - 1;

if (numMoved > 0)

System.arraycopy(elementData, index+1,
elementData, index, numMoved);
elementData[--size] = null; // #5HE,iFGCsERH T 1E
return oldValue;

}

IDK FHERIS A 17k T GC MiER: QXA EM R BMEIRED ndll, XFRERIEHS
W, TWEME T, EXFER T, RIOTTUER LYEANEE - TEEBRN, &
KEM 2. DA TEAPRIZRBEL, Wik sLHi i size, SHR 1. Lbanii size A
5W/DF 4, BAEATE elementData[4] HfFHI T4, EARETIN T . B THANE
TG,

TEIXFMEDL T, elementData[4] & —/NilHtI5| H. elementData ¥4 vl fE ()& f1E R K H
], B FARERSIHNTE, MiZEhEEigE b nll,

WRFRESEEK | 155



b bt S| AR R X A8 AR — N RAIFE R SR A UR EF ARG, I—&E
BAFAIRCEE, DhgEpt it s I ., &0, AR — AR REUR B E D nulL fEVERET) A A4
Beft 054k

TRIE /NG

L 2R 2% AR S G R R, A XBIEERmaLIX
5

2. ~BAREEBR LR 2R L5 AERMAN, &0 & mERAE S
AR o

3. TR TRER MR, RERMEBMIHL, MiZEHN
HEAAEH.

7.2.3 AAEXRIFRAELITR

E Java H, IR M RERIERA AR, X AAEAPLEAT A RZ A A A S, 4N Integer
Double F/1 Boolean %, AR Hfth 2Lt T4 (AR 2R, 4nBigDecimal, 44K, Fif WLHY
Java ¥R M BAS A AR String, MERFIEITHIAER, HERIICRERATERNR, 1
RN EE.

IR IX ekt R ol G ARG E 57, BTSSR Young GC £/ EL 0 Ak andk T 17E5
5 EFTA, AR, (RFUEMM G4, aRA KRB BN R TR,
PERERES HBL A
Bk, A EBA BT R, B RIS, L5 A SR (S
BLEEARFSESE, AidiBix st G rf DA FT— T e, ARakAL Bt 4 G [5] —
MHREARTLARRIA .

B Af B 1wt A& Boolean 25, FEAE( Java A, H 3t RFEE M/ Boolean siff, —/4F&
7N true, —/NFoR false, iBf@AYE, Boolean kit fHiR%E. K ABA —A public HyfyiE
2y, MHERGIE L DX AKX Rt ae eI £/, BB TAIP AFRUE(LT Boolean X4 H;
iz —R5EAMER . EAFMikit R RI%AeE, ik Boolean 28 HA —4> private M) &%,
@It static 75 AR R H 2 %0 [A] Boolean. TRUE &, Boolean.FALSE, Zni:H LA A8 2 4
XA — BB RT UGB DE, kel ARG 1L &A1 N A rp @iy i zs im], (IRIAE., “axtAs
N iZ Gl Boolean Xt 52, 4 BEAYI{E I 1% # FH Boolean. TRUE &, Boolean.FALSE, )

fRIXRA T X R TR, BRBEFR A RAUPRMEN (canonical) fRAS,
BIBFRAEL TR

B B/ 2R A R G JLF A TE PRI, (o F Ao (L (AL 5 o rT LA & N A7, DK
RISy H WA AT A R AR T LB BhRER 5 i . BT AR AR RTEAVR A intern() J5i;
WRENZFEFF R —NIrEERA . T2 A TR R (intern) BE 24077, BUER
TI5EE— X dil 2 an el SEBL R HE ZhRE .

BRI A SR, Bl —A Map RRAFIZAT R AOFRMELIRA . B IERN R, o0k
TEfE FH 955 | FHALER Map Rt R, XFE— AR E AR LRSI
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public class ImmutableObject {
WeakHashMap<ImmutableObject, ImmutableObject> map = new WeakHashMap();

public ImmutableObject canonicalVersion(ImmutableObject io) {
synchronized(map) {
ImmutableObject canonicalVersion = map.get(io);
if (canonicalVersion == null) {
map.put(io, io0);
canonicalVersion = io;

}

return canonicalVersion;

}
}

TELLREIATT, HALHIE D PTRES BOUES. AnRARFF(E ] IDK A9, JF5A Ris
fid 5%, B4 IDK A RIS #7555 AV & Hashmap, Avid, HAEIATRILA JDK
#iIn—~> CustomConcurrentHashMap %¢ (& )/ JSR 166 [J—&4r), HIMERTLAE— TiX
PRI & FPEE =05 K3,

TRIE NG

1. ASAI A8 %44 hbrifE{t (canonicalization) X ATk A A= dir JEI 18 FRAR (1L T
ﬂ‘ﬁ*‘b‘r& o

2. Sl ARAEI AN AT A R TCAREIAS, ATCIRRORUR D I F T RERIHEN AT

7.2.4 FRHENKRHE
T TEBEAL RN WL Tava XEG s WL FROHE LT BUCEFTH

AARAT KRR AR AR AR, AR K — P A AR IR TR . AR R RN TR,
FrUA TR TS, EABERAEL T FHEIOR, Admgmiam s, RAEmE R
AR EE A FIF S,

FHERARARKEEEN TS, FEMNMHRT 2o, HA 2 —#Z7E Eclipse
Memory Analyzer HIN#HER i SCfF, - FTA String A& AR ¥ K/ (Retained Size),
e A B R R W AR /NFR xSt G, B 7-6 A — A XAEMHER i 8. B L3
ANERFERMER, R BB E 650 KB NAF, (A[LAERIE T H bS8 X se 5 7F
o) BANFESA, BIANBIE A, X, MR MAa 20, AT P/
x4, lik (R 8 AT ERAE T BRIN R,

XFER T, RAREFEATIFRANRS URE —AFriEfbhiR A, "TULY & a4 4 R AT
HREmIZE R, X RTEA BT iR R b il — A28 R 6B, Avid String 264248 T
H CHIbrdE(L 5% intern() Ji%k.

AR AL —FE, R THRARMEL T, R MEARREENFIFH, KB TR
K—HorHe, XBMRARRT. XTRE KL FHE, MIZEE M REFHFBRNE
SERAFERAENAFRR, B K/DEER Hashtable, 1F Java 7ud0 ZRifIRRAH, X
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ANFKERINE 1009 MR “F¥Hmas, ERCHEEEmHI 2 Z a0, it el EARAF 500 45
Frefh, 75 64 frRASHY Java 7ud0 R 8 BRIk AH, ERIAK/NA 60 013,

i Overview | Wl Histogram | [@ list_objects [selection of 'String'] &
Class Name Shallow Heap ~ Retained He
3¥ <Regex> <Numeric> <Numeric>

» [ java.lang.String @ 0x703bd42ds 24] 328592
» [ java.lang.String @ 0702208118 24 328,592
» [ljavalang String @ 0x701a37578 24| 328592
» [ java.lang.String @ 0x70242a4c0 24 53,208
» [ java.lang.String @ 0x701d847c8 24| 53208
» [3java.lang.String @ 0x7032542c8 24 40,600
» [djava.lang.String @ 0x703b2ae08 24| 37168
» [ java.lang String @ 0x70213a7bs 24 37,168
» [)javalang.String @ 0x70135d758 24| 37,168
» [ java.lang.String @ 0x700066bds 24
» [ java.lang.String @ 0x7021e3d78 24 PRI g
» [ java.lang.String @ 0x700F7€450 24
» [ javalang.String @ 0x702294c50 24188
> Dujava.lang.Strlng @ 0x701dde1c8 24

7, Total: 14 of 236,646 entries; 236,632 more

7-6; String WRIRBHAE

K /NEZER] Hashtable

42 R &) 7~ # & Hashtable #= Hashmap, 1R T fit #%= 8 2| &K H+ 24 & X ]s B © #) Hashtable
(AR, XEX6) Java FAXDRRLE RH),

MAES E#F, —A> Hashtable &2 —ANa, €2afkA—24580 (RaTHEANALE
Ye—AH) ., YBHF—A 4% A 2 Hashtable F B, T A Al 3t £ 69o0A (5 24 4 09 3
BRA, UAAARN RAREFAEMBIZE, TAKALT, AASHELRR &3 F R
A THRABRKIE R -, EMMERAR—NRLA, L FTENA AT M2 %
MO R B, BAEAN FRM B —ARHE, XM FRT,
MAAARALS 092 FMBABZIANAY, TRELAHBAES, EP2AARSHEBAMK
BB EANEATY, ERE—AFED, LWERTA-MRATRE, ITR2FTIR,
HAREAEAMAMK, BRE2RRE,

M %77 £ A% E Hashtable 5 Koy, ARECH R S 694 (3R, BRARF R ).
RS EMAZASRILE; EFR_LE, Java # Hashtable #= HashMap 412 iX 2 T4E#9,

AR, X Zitibt) IVM ASREA, A6 478 E Hashtable # X)v; H ¥
B RPRAECEHAE R,
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Hibseol, $XBIHEM IVM NERIXAS, A GEE#TiX & Hashtable (A /) FKEEHM
KN TE Bl g ik 2 Y .

M Java 7 LG, XAFRMA/NATLAZE JVM B b {6 F -XX:StringTableSize=N (ZNH(H
B v 28009, BRIME A 1009 2 60 013) . 4 REA PSR E K REFFFR, stz x4
H, mEXMERNFEL, FHRREROEER.

intern() J5 IARIPERER MR AK/DRYAER BEEFTERT . 1EA—ABIF, R 73 51H THEAR
[l T RIFERE 1 T 05 B O RY F 75 4 iR R«

R7-3: REBIFHTFBR090YE)
Ak il

FRFRFEK/NA 1009 2.3 7Nt
FREERINH1ER 30.4 #
FRHEEANHLTH 2528
B LR 264 F»

R, MAFHHEREROIDRESY, HREHKSHEYE, — ARETUEREIRXE
TIZRAKA, HERESMAEEE.

BeJa— /MR R B A (A intern() 5k, MiA&MEH T ATHE /239750 canonicalversion()
F#k, B H CustomConcurrentHashMap 25sEER (i E ISR 166 i — R4k A ), A
FREERS B E. SHBORMERFFFRRERMELL, XXREMt 258,
xRS EhA M, B RERARNTEIRTIH A/, CustonConcurrentHashMap f
AR/ 1009, EARMBFEDEAB LD, SEABEMRLEFFFRIRR/IHEL,
BREA BN ERER L, BRESTEASBR S, (ALENMEL T, REBLHAME
HiI2EH) canonicalVersion() ik, WA 2@ L Hb B intern() k. )

MR EEFHFBFENPITERE, FILMER -XX:+PrintStringTableStatistics &% (X4
Pr&EZR DK 7u6 SCEHARA, BRINH false) BfTRH. X4 IVMIBHK, E&FTH—/
XTI .

StringTable statistics:

Number of buckets . 1009
Average bucket size ) 3008
Variance of bucket size : 2870
Std. dev. of bucket size: 54
Maximum bucket size 3 3186

BN ASTUEERHSENER, BRXHERNBELGBHEFFREL, (FSXRHATR
ff—RfE B, IDK 8 M ARIZRA/ DL MET, HE-BASHEE.) EX
MlFr, A 3035 072 MREMI TR S (FAA 1009 1~48, SA-HFHH 3008 1~F7F
H), BEERT, MOFESAPRIZROK 1, XMKRDEEERAEHO0, ATRES/MT
0.5, HREAIENAMEERZE, FUME SR TRE, mEFHEXT 1, WFE
BERRFIFRRAND.

ENMMRAFELsRAREFHFENE (RHEEKRAD), TUERM T jnap fr & 3RE
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(X EEE DK Tub S F FikA) -

% jmap -heap process_id
...... Hopbdg A -
36361 interned Strings occupying 3247040 bytes.

R FIFRRIRARERIR, HMERAER /DI BMMATRE4FHHEFT (R T

{E AR 32 Gl 64 (2 IJVM), FRUALLERAIE UL Z LT, R —kfEifre— 25 ERN
5 (RN,

FHEH Intern 1 Equals
AFXERGFHERINLAE, BAKRZTOFFETAET = RIEH 08, REAR
intern() 7 ik ik AL A S0/ e— L& 2 H R XA BERF L, 22 XFH5HATHIE
de b, String.equals() 7 ik A4 Y bet), AAR,eil, KATHFHFTFHETLLR
2R BPRKAMAR, T2LE/FHE, WEANTFH (RS ERIRERGH
F)o AT EK, B =BEURFAEAELE—%, PRAREFHFFHRALE
FEEE, BFER (LA TE) FHFFEOeH D, TERAEHEANT
H#¥, FAEENFHERF—AMEE (LR equals() FTRLAARHE) ,

PH—MHHEATLAFL: ERALAEA—AKAARNFH$ LRTRENHE LK,
WRFHERCEHRET, AR ==/FE Lk AR intern() HRAMRAAFERFH
—k, 2RX—HRE, HERERS,

R NG

Lo andfe s A R R P e R —FERY, BB B S B - 7 o o A ek
Rk,

2, ERRRELERFHEMN A TREREE RS FHHERAEORD (BEEE
{T4E Java Tud0 K B3 64 [R5 % IVM 1),

7.3 MREMEHERE

EFNEER, AEEREEHENE A LB AR ENSE, ERAREF,
Java 23 BEORERTT K & e A B G fn R BR AR 0. R R TE T R AT o G- Xt
R, UAHTREZLEX R, efaENERE, JhBDRBOE SR

AL T, B4 G AP RN, AR ORMEARS, wnEEX R
2 fi SRS RT CABSCE 7 PR3, BIMELALE BT SR 2% 2 e TR . A SR IE
WA A SR T BL%A P, CARANMT S, FRATVEREMMSR, S 24y f7n
XTSRS

731 XREH
X RE I HAFFRI R M RMER R R, —Rix, % GC i TR
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BT, BEAXFEFE ARSI GC IR, Frilxt Rit, GC B R RIKikET,
i EL Al T HABR 2 JH R, FFR B AR EFYGEFEAR

MEFPRERE B, Xt R Z BTUAZ R, RIS W o R A6 52 25 e
e R AR R, a0 RA K EX RAFETHER, ARG Rz mmb 7, HA
GC #ESEAME . Ankix Radikil—fA.

06 M BB, AR OB 4 BL7E Eden X AU, 7ERAIRTFREER 2, &E
Survivor [X. X & £ Ji—%& Young GC J&#H], 4524 40P 3] Ut 6l sl 7 G (b (L6 R,
GC BILVHPAT L TIE, KEHEXAMER, HIRBRRENSIH, ERZ R
ANZHFA,

RAER EFEFTREMLE R T, (BR— EXRPHRTIEEFA, wIRES | R A PERE R
EXEL, PAT—IK Full GC FrAEfIi Al 525 A R THE RO SR KE L, A7iExT
RIHRIL BRI NERE,; L/ 3 GB A/MEFFER RN PHIZEN, S8
—/A~ 1 GB R/MBTFEXR Y 75% HIZERAMLL, HEER L,

GC %%
AL b FiE3t § ok FA GCHEIA 2 I #rak? ERA—RA,

JoF & A B AR A 4 4% Linux A 4% Eprfked—ANRK 65 GC B &4rd, AXTPRAT 4
GB #3 (A 1GB B2 A#AEK) .

[Full GC [PSYoungGen: 786432K->786431K(917504K)]
[ParOldGen: 3145727K->3145727K(3145728K)]
3932159K->3932159K(4063232K)

[PSPermGen: 2349K->2349K(21248K)], 0.5432730 secs]
[Times: user=1.72 sys=0.01, real=0.54 secs]

[Full GC [PSYoungGen: 786432K->0K(917504K)]
[ParOldGen: 3145727K->210K(3145728K)]
3932159K->210K(4063232K)
[PSPermGen: 2349K->2349K(21248K)], 0.0687770 secs]
[Times: user=0.08 sys=0.00, real=0.07 secs]

[Full GC [PSYoungGen: 349567K->349567K(699072K)]
[ParOldGen: 3145727K->3145727K(3145728K)]
3495295K->3495295K(3844800K)

[PSPermGen: 2349K->2349K(21248K)], 0.7228880 secs]
[Times: user=2.41 sys=0.01, real=0.73 secs]

EETEGHE L. BAFAETHROEFRATHOXRE2IN, HIALGCZE, £FK
FHHKAERAR 210 KB T, #EERAT 70 £4, ARXtFUT, P o) K30 %k
13 G ; Full GC AR R & LT XA At 2 348, 12 278 5% 0 uF1E] 55 & 540 £4)
F2 730 £Ar, XL HRFIEG, MKFHAI4AGC B&AL, AERAL L, EAH TP
FI 554269 GC &% 80 £4, M K6 GC N E & 2410 £47 (BT 30269 £5E),

fe PR A A WS B 2 B 4 Full GC JFANRERE RS OUA A%, SRS, R ARMUR & bR
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Bt B BT 1R R B (] o (8 T 03 A 15 BB A B i . R B xt CMS i &5, P RIB ATRES
TEA R AR R BEAR T, X S0 R B if] GBI I R BRSSOk, XM RIEHEH
1R ARE K, GC A2,

E, MREHIFAL . HAERNTATLAHEAIEL BB EHMR T,

JDK #248 T—2e3 Wixt i . Seftih CHESR o Fitie) fksIA. &SI (A EE
S1HE) AR R —Kib AT ARG, F Java EE it G ith 8 5 e A i 7E I
ifi . EJB (Enterprise Java Beans) %8/ iy [ IHI#T 2 B Sett R AUHE A ERY .,

LR FE RIS BN 2L s IDK rhBIAL & (F PR F R ip A ReA 2k, DAIBE S B3 4 o4 a2 b
KRR,

AR, HFE Java TRACMET LN THEMREM,

ZHUBERHMNR, REEREIROBIHRARE, SN GC i X — s AU,
BHEAER. TR IDBC E#MbXFERIZRTE, HEwt.: CIEMEER, IRATRE
B AT SR S AR TR, AT R XHER T, MRibERKOMERERE.
LR AT LML, LAY GBI SRR iRl BE ML SR B2 A A £ Rt A AR MY, LA
REEYa s 1L G0 T PR ]

KB FA AL R R, BIRIRAMEN REZRIR AR, 1E Java 1, MRS BEIEF
P, BABARE (R RERORAEERRRERZ—A). MFROBICRITERERR
FHERAY, MiZAEEERDBLRAEREONR, @R RALMGLX LRI
R ERFh 2T SRz M,

XSG A A, APt AT S R AR B AEER /D, CAE B/ MERT GC BIRZIN :
BIEMRIERER/N, AR AL GC A, brhALbREHR, X GC MBI MAK,
G SRHE R R A R, RS TR GC T,
N JDK 1 Java EE A E X RA— L6, DL E AR
“KAL
SRR AR,
JDBC i
B PR L I A TR &
EJB &
EIB fIfE 1L AR E (2 103),
P&
Java R, —AEEAE BRI, KhiE TR Lmmait bRt~ RiNE
(null, o B¢ false, MIFEAMFIME). M TRKAEH, XEIEHFEMNA.,
B4 NIO %4 K

PNEEMX LK, E—/ HER java.nio.Buffer (H[IiHF] allocatedirect() 5K
BRI M), EMRIEAIER S5, BFEE-IRAMEWX, REELEFEY
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FHRCREE, LA E AT LRI,

N e
MessageDigest, Signature A N Hfth % & H kL Bl, wtab IR AEMRES, E T
Apache [J XML ARG 5k AR (i FH 282 R0 AR & (R 73X Lo L il

FH B R R B R
JDK HfR £ 2R A0 & QIR FIE X e R, EREZHIER T, X ER5IH, T—
N,

StringBuilder 34
BigDecimal J&7F i1 i [R5 vl £ %l — /> StringBuilder 42,

R AUk & s B
Random 241 (H¢HIA) SecureRandom 3¢, H: BB THYSEHIHY RN R EHY,

M DNS % 4] 2| 04.8 F
2% A AT IR .

ZIP % % 2 25
B—FAE B, WAL RS, ERBMMIRARE, B Xt gE
TR R A L5 1E (finalization) EMRFERGET HEANT, EL401, 20 73.2
i) “REEBFIRLSIA,

A THERIAT RN AR R A MG, fEMERE EALER, THIFME T,

1. Xfith

HRAZANER, REAELANHE, RAESREEMMERER X, LA/ RER M

IR E, ST RERNTIE XA RN T BF AR AR5 E HIEA

W, M AE AR R R B R G it

Aid ix H B A R EtERE, BT LA EERE,

GC %+
WA, REFKENREHICGC R (AHEFEE).

R ¥
IR MR FIB R, AR R EAR E SRR, MR AR AEARRES.
HEERR, TG al RELL MItATL B AT R 18 .

i (Throttling)
TR RE A IE AR . T R IR AR, SR AT LGERIREIEM. 4n
82 TATHER, RN A A H RGRIACERE D, HREWE T, XEL&Rb Y
FRURBEEN—ANFEE. R A K LEREFEMNEfT, CPURAHBER, mEM%EST
B (%5 9 Tk A X A EAIBIT) .

X — R NIE T B R SR TER], i EL7E JDBC i &4 F WE|, 40k IDBC &4
KB BAR RV ALERRE ), BB AR S T, EXEBRT, il fe iy iR
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SeBREIFEIEEL (40 IDBC &%) H4F, BIMEX W E B R0 F R — 25N
1318

2. ZIERMER

T3 1ol 4 ot G2 R A7 A 2R B JR T A X PR R S B R I, A AR A PEREAL T, T

7.

& B E R
Lo Rt R L e A B R R S, AR AR, X PR R ERE I T & & F KR
WEEM R SE M G, SE LR R R EIAH get() Jiik, (HE&R
iR R R EEEREEREHENR (SN ASARER T) « KRR
RN BT, ATRERHIAE,

A% (Cardinality)
LR R AR Bl S A SRR S R A AT D RECZ A —— X R e AR, Ak IR
fetntk, LRERAVREREIA, HFNZEEE KURER, 4008, RLRFIARES
ARE/NT RS, (LR RAFRIAT REA T RES BT LR s, Ko itinl W& AR,

F—Jii, AR/ LR, R—4 Serviet fAITFHZE—1 IDBC &4, At
WM, W IDBC by A /INeT LAAH R e (Beanid, 1 8 ANEefe, 1RE 12 1k,
LRFE R BT — i, WARER DR IRR i) (B EER A & aT LA ) .
SERMEREATRERY, FACNARGEHTA%E2ZAN,: i LR RN get() 4
AL, (RS0 IE— Bk, 7655100 Java KA, 3R1G— AR R A BT 4
RK. it A ZEshPERE T B T 2B mi AR &, 764 A0 Java liuAsdr, wTLA
HEHHEE—T.)
F &b A T — AR, BALRER R RAERERE ST E TR AR
dFeik (MiAUX & BN RPLL). tean, Java 7 5] A T —7 ThreadLocalRandom %,
XA (fiAv A& —A~ Random 55 f5) W HIF] 7RG SR g, sesh, A5 iuR £ 6175
Random X} 1) next() Jj i LA S i@ ] — AR, (8 HIZR R 50 xt G i G [ 25 L 300
Maf ik, A RA R IX A AR,

SR, RIS G- B R F 20, kiR gt G — 7R Random S5, [R] 25 ] th 42
AR, ANk, XA A AL R R RE S 2 BB . #04RTE— /> Random X G TT
JEHK, hi B OIRIX A KA EH], SIEL LA R LA RS G R PR,
PERETRESE 2.

{i /| ThreadLocalRandom HPERESS W AT, 4Nk 7-4 Frzn., X/~ 1{ M T batching stock J7
M, TS, A GU-EHHY Random SL {5 F1E ] ThreadLocalRandom FFf /%,
x®7-4: FIHEREM{EAThreadLocalRandomBIR R

REKE 4B IRandon ( F ) & FfThreadLocalRandom ( b )
1 0.174 0.175
10 0.258 0.236
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(8%)
BENE S ELERRIRandom ( ) ‘E A ThreadLocalRandom ( b )

100 0.564 0.49
1000 2.308 1.916
10 000 17.32 13.55

AT RN REM, XBOLER, EHRARTEERIKHER, AR R
Rt S A SR AL e H AR T ABLE QU I B i S X R . AR AR F — AP
AR, BRI Gt e R O PERE ISR AT RELL AR RIRSE 2 2 . BrLAR %4
XEEHR BT AAR I A 5 &, DUR T D SR K H EEAE /N

TR/

L G PRl o R — Aol R 1, A DFA B A e, (R X Fh AR AT
REE S FIARTERA G, i AR ELE DA —d 5.

8 R O S it i R P £ P JR) B8 BX B R R Z 1A, BLI% AT B &
—Reifi e, BB R AR —— AR, MRS
RREFSE.

7.32 55|A. K5I AS5HEAMSIA

fE Java f, 5551 HARE | RMSCHMREM, AdEAITRE, KIDFASLENERD
MERFEN. RE BRI EE S I . XSRS I HE LM TRE BRI
RS /MR A RS R, wmAEMTERAXSR. tean, e Serviet Ht, wJLAH—
AN EWE S | KRG AF getHistory() 5k (%7 kT BAUKIITHR, o i BRI Bl %
) MaER XAERIVE AR, Ml A E 5 R B, RATUE R b
T TIZASR, ARG, MHREFHaRE.

2

RiFixAH
Wi BIl Aft A TRASARR, BARSE KEENT E2Me98C, THAZE
RFBH—NREANTINE,
31 A (Reference)

FIR (RAAEIN) TUARETEAAII R RIA. B3R, I ANF, 45
B —Aa e EE5 AR T EHA—ARIA,
E# 23] B (Indefinite reference)

ABERAENRERE BT Afe Lfetdh 3 B (Pbdedk 3] A RE535]A), —AE
R B L a— At 25 (bbde, SoftReference £ #5—AN524]) .,

Fral 2t % (Referent)

AR M7 X2, AEAZIRMEAKREA, SAF—NIR ULFER
TA—ARII ), ARG FARME “FTIIRT,
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Ak, REERFRAMAZIAARIERL. Kb L, ZEARED KX BE AR
AT —ASBEMTER, (ERBIVEES R ER RS R m R IEwE 5| P
.

St R SRR R AL, ERRESIHMERET, Ellm& S bR SRS .
IR R E T ELPITHIRJE 10 000 MEA R, HEMsiTiaEE, MAbEZ
FE . K450 10 000 ANITHEAT L HRATHE, T AR LA AT EAGE RO A 1, andfix L
At iEad ERE S R RAFR, IVM ke AR — 2622 i) (B T5IRZEAY), ik
FELFI GC HH-&

AR#E 5 At SR X LR AR 2 AR X AR . B 7-7 SRR 1A S o R A R
SE 5| IR E L GX B HRES551 /) .

lastViewed lastViewed

cachedValue

B 7-7: FRESIANIABEIR

PRI R T 512 5745, fEA MBIt ERER T A WA (A 15 17 0 R0 56 6148 &
HPERINAE) . FEAM, XHEPERAFIE—A SoftReference N, FHMEM T 40 FHiMINTG
MK, dEfE S MRS R —FE. eibEEANE, mHEmE R (EhANR
cachedvalue A5 & ) o &ifid 385 HEIHEA.

FrAhL R M S B S8 — A, JEAE S IS B AR E 2 A7, *TRERE S
WISE KA A , bk s A E S |, 2ATEMRA GC A,

P 7-8 BLEH T 24— Frs D RA T #5R 5  FHRE (B lastviewed #15% & oh null), SRA(T
Lo BRI AN StockHistory XTRISI, £ T —k GC Hlinl, ZX RSP, Bl
e MBLAETHRERI AT h O 75,
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lastViewed lastViewed

cachedValue

7-8: # GC FHEFRES I RRBNAG

EREAN, HAANFHE. oD REB BRI oL, SREEES R AR
A AR, EER%ZERSIURER. B XMRERERENFS, HEIVM iz
LHASEERE. X REHIR, $—Kk GC IBHATSIXMNR, BARAERESIH
A5, FABEHNEFREWE 79 Frr.

lastViewed lastViewed

Reference
Queue

cachedValue

7-9: FRESIAASLUENER
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BUE, M THESEs M RA Y, (20) HWAESIURTREE: R G 4G 58
SUH, FstRm IVM GIER . FERT S DR REASI LR —A#risa s . 7EdEmE 51 X5
A By P R SR S I 2 A, AU PR T A X R 5 [,

X AR A AL EE S | FIBA S AR AbER I, an R AEBAZI B A B R A, RS4R3
s, FESLEIEERARIIZM RIS . 25, £ F—4 GC #ial, dEffes| xR
SWR. BHEERIIE UL, SIS A SLENBEACEE, A rREES I £4~ GC E#, A
RER— DGR T, SR BN 72 Bdf A& 0L T, AEWAE 51 R TE R Z At 46 04 T A~
GC JH#1.,

i TAERES R, R R MARKES, (BRAAERES AR 14D
AiXHPERE .

GC BES5| AakE

LBEfT—AMERT K FIEH I AT L8, TyE BRI -XX:+PrintReferenceGC 17
& (BiAH false), X HMAEAZ LI LI AT § VHE:

[GC[SoftReference, 0 refs, 0.0000060 secs]
[WeakReference, 238425 refs, 0.0236510 secs]
[FinalReference, 4 refs, 0.0000160 secs]
[PhantomReference, 0 refs, 0.0000010 secs]
[INI Weak Reference, 0.0000020 secs]
[PSYoungGen: 271630K->17566K(305856K) ]
271630K->17566K (1004928K), 0.0797140 secs]
[Times: user=0.16 sys=0.01, real=0.08 secs]

L XA T, 238 425 AN35 51 M &9 A £4F Young GC #98 F]3g e T 23 £4F,

1. 351 H
R ARG AR ER, WTEAERKS I, (HRan R R — A%
AERE (RN EEEA L DN, SRS S EE. KEIHAR E
R—ALLBERIY, LA RN (LRU) B Rith, FREGFEAFERERI R EE MR e 121
Belit iR

KB —ANBIT. B Serviet LA E — MR EG B2 g, DRERL (RFHFRN5
HH#) b, Lband sk ZE5RE TPKS M 2013 46 A 1 HF| 2013 48 8 A 31 H Z REIAI %
s, WLAERRSEG, HP_RARALIRIRLLIERIZR,

ZIAEEA R, TR SRR SRR S LA AR T % . A2RRS TPKS 53X 32k
EWEREZ, Wl B RGBS I A b, BT, Ei—k KENG X Tk
B, HERWAERFHEE —BE, (BRZ&Sgnl, TR F2ZE gk, Wi
Anpt: % ONLD fy—RETE K, WTUAFI S —kiFRIE R . anf M P IR E] ONLD & Mk
AOBEsE, ARLLLRAFAI SR B Btk 2 M rh i,

Rk e, — KSR S BOBEE? HE, Ao MR —EARRER HMAYESIA, Rk
B FRAR [ A5 3 e —S R, i %8s RS e A B L, WETs DR &1
Tk GC iR, AkmiE, HRATUMMTHRER.
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long ms = SoftRefLRUPolicyMSPerMB * AmountOfFreeMemoryInMB;
if (now - last_access_to_reference > ms)
free the reference

XRAMAREIE. B2 H -XX:Sof tRef IRUPolicyMSPerMB=N bRt X B, ERIME Y
1000,

HoARAEPERNFORR (E— GC AMERZIG) . FANME A/ ELIL,
EHFSESA L ORNFT R, IVM AR ERE: b ARl RNa8cE, B8R
FRARERFENZRANGFE R, XEERERE M ANRIESTEN. client Fi%dE2
Y nirHErp AT ME, 1 server iR HERDBK FTREIE.

X # R B & TYERIWE? LA{E F server 4w i% 2%, HEZ5 iR 2 4 GB 9 IVM A i, 17—
KFull GC (— N HEXRBEAM) ZkE, TS H T 50%, [F % R & 2 GB.
SoftRef1RUPolicyMSPerMB ERIAE (1000) FEPkHEEL KA 2048 Fb (2 048 000 D) A
HA VIR BT S | AR HiE . 25 RHER 2048 (MB), LA 1000:

long ms = 2048000; // 1000 * 2048

if (System.currentTimeMillis() - last_access_to_reference_in_ms > ms)
free the reference

#nR 4 GB WIHE S FH T 75%, Mt 2549 1024 FpNEA iR BIR AT R S EI, L,

EE AT W5, "TLAPEAK SoftReflRUPoLicyMSPerMB Fr (B, Wi IX B H
500, EREHEKR/NAH 4 GBRIIVM IR 5 H T 75%, W& RIWGE 2 512 B35 il 21
MR,

AR HE Rt SRS R, WIRRIZAREEEE B ER, RIZHESR 2 GB 25K, M
FEAEIRKRE I . R EEAT 2048 7 CR#ERE 34 2080 61T 1.7 GB UEKk5IH, Nix
SR 5| FHARAS T R mIN & k. XA, HErP RS R RIG A 300 MB T X&F
% GC St T GHRefRMRERZ MR .

MR IVM ELER TG, WS HIRAEE ™ ESIEE (thrashing), EATEEETA K
SIH, &S outofMemoryError, Al HE R MR 4F, HEA > FLL 2AMEMTA
ZAFHIEE R, "REt AR, Fik, %/ P& SoftRef lRUPOLicyMSPerMB [I{E AT HLE ,
25| HACEE H A KBRS HEMEEEER . 4n7.1.3 19 53] GC WIFFEHPREI" —
TRTHER, XFMEFILE 4 JGELEN Full GC Az G A& %A (i S KR FEEHD
W) .

B—Fm, ¥FKMSFTHOMNHE, mEBEL M THEASME, TLLEEHK
SoftRef1RUPolicyMSPerMB (14 .

* ARZZWAER
o HSIHSmETIR.
EXFERARE F . X 5E GC RIEFTITHIRRINE UL WTLAR, A 17451

RIEHIE, SEEFIVM, AEAARCALERERS . Wsatt, (HeXFEMdE
IVM, R AR TEFRIERERZE, SR TRES SBACMR LM EEAE GC L.
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FOZEERIR, AEERAZHSIA, BAEMRE S HEMSE M. SRS L%
KOIR A RAbALL, X — A ERILER: MR RO A AR, HEIUHRE TR
Ref, BN, MEFZEREELEN. BER/DIIRitbR ST 4 LRU 17,

2. 535|H
2[RI A A AT B R & RN 0 JLA SRR R, RiZEEES5 I, &N, 5551 HIRATRES
WEIRKER B . RA B AMRESA GC JEHAEEAT AR .

XERE, 95| HENASHEAR 7-8 Btk s | HERE., 2585 | BN, 3551 H
SArinBk, HBEFIREEBENE 7-7 Bk E 79,

XEANABOIIER, 95IRSERPLL, SIRXGRAEAL Java M R—F: EERK
e, BASWRARTBEN, RS HA S IREERR , msSsI ARSI R
R T, WIES5I AT AR B (F—2k Minor GC ), (fB& )l o x 2 195 | A3
SHtREALEL.) AR5 5IRMIBTG I RIFE T R BRI R, BIEAS] TEFRH, W
555 FTE T —kH K= Full GC AN A B

VAR 5E Serviet BV AF A B, BRI 50E A2 P & A2 216 W iE R TPks, fib JL
FRSFRVIR, EIZA PR HTTP &iEd, H—49%5 1 R R I R A B .
BS—AME, —HRPRN, HTTP SiEsSHIEE, fNFhs siEi,

WMEB—ARPRT, i R TP AR, AamRE BaRve? Fohx RENF
PR, BIABEFHEER, (R Serviet REGAGRME MMM S HEKE, H
b, BRTEE—/H PR HTTP &iE R — 4810 TPKS BARAIESIAS, 128
ZFPRAE—A5IH, BRI BEE, WERE R, AR A Pt REAk TPKS
BT, MRXRUE M ARAREIHEE S EAMIRN. (GXREATES T —
Wb pr R, KR EIEA RS, AdERKNRENGFHERMR, HAES
K. )

XA BRI RN DR, X RAF PR A UF JVM: R, RS o AR X A X R R,
it RmEEEWIL, BEMRMBIIAFFEET, RILEEF, RACKEHRMR.”
Fecss5 | A SEIH, BOIURERGQREER. B, REFEBHAF, MEELEAA
SRR E, BRARBEEE.”

ARABR MR FP IR, EGE S5 R W 2 HBLPERE R, ASZEHER TRBCE R,
555 1 FANEKS | bR —FERD, BILXRREELR . #R51FRIX SG8 % AT LAGHE JL ot 2 L/
b, (B REMGIHRIRIFLE, s85IRAMR®—EHAE. (F—A GC M Ea. )

EmESIASES
Llavad, FLRALFRAALRBOREK: i, EARRAFEFEAAT —A
HashMap 2} % %, 2R A 451%, M4 BFJa] #9445, X /> HashMap 3t it A kAR K, ™
AL,
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AR HEL, FREERG— A7 XRERARAIEHZI AGES L, IDK R
T # AKX K69 X . WeakHashMap f= WeakIdentityMap, R % % =7 E PAH L T 43 A
(Bp3tiesl B) =H £ 4 £6Mik (246 ISR 166 49T H| E M, Hode Fl A 4ofT | Aotk
4 canonical 3 % &4 F & 4& B 6977A) ,

AL ERBTR, EREE, CNAAXTFH., L—, o ATFATRe, EHLI
R38R BR Al =, RAZLMABAMBRIT AR, FEEEST
PR 4G M e (bR, IR ATLECHRAGIERLTI AeIZ AT,

4w, WeakHashMap X #54&{2 1 7 3531 M, % 3573] Al 69487 & =T M B}, WeakHashMap fX
AL R E P R KB, A5 A B AR, RaWTEESE L2
Baeyil A7, ABkAt P43 53] AP P eg4E(T4 XK A4,

Bty @, AREEL, F—, BIMALXKRM, SEAARME—RAMEH, F
aREEK, B, do REABRARASRBME, W& A Hop RRGAF T2
Jo A A AR AT 2 B

=, CEGA EBRA LR EREATAMN G, EF®E, hashmap b o4k
JEF Be; X L& hashmap F VLR F R BT A&, %4 4&—k GC ZJ5 ) WeakHashMap
Loy tRAe, LMAHI AR ZRAEORERFE L, RATRAKEK, B,
PPAR A B A RARIA Y, MBI RRETAN], TR o Rt P i M ERN,
WeakHashMap #91¢ BT fE A 3EF £ |

ATHAZINNAEESTRIRARN, 2REZERSER, o RTH, LEAATEFR
¥ SN

3. &458% (Finalizer) FN&45|A (Final Reference)

B~ Java BHBAH —/> M Object 24k A Finalize() i (EXTER W UABE IR Y IE 2%
Bt , ATCARXAS 5 B R i PR B . x0T B s RN RRME, M EEREER TS
B, RMELES, SREMERE, MiZREAEFAX k.

HAZhRE T ERIJR R, LEFBALMRE, B, EIRERMAL, %453 %P EREAEH
S| I —FRER O IVMAER T — AR A 512 (Java.lang.ref.finalizer, 'EX
J& java.lang.ref.finalReference fJF2&) KidFE X T finalize() HEMIMN LR, ¥—1
HA finalize() HMxt R4 6k, IVM S0 BB MR —PMRIZHEEE, B—
M RE—ANLAZATR A A5 1 3R 1) finalizer 51/,

FHCAbARRRE S R —#E, fEAERhE B Bz A, BATRERA GC AM. Aifi, X
HAPEREIR R EH A E S IR R KRR £ . L85 I Sss 5| RS X R ATLA#E GC
B, Frs (X RA B 2 ST X sk AT B 7-9 BN A (E oL, s951M
SRS HBAES VS, EESURHRA S FRAEMARE (R, getO) Hikx
A aull, AR BRI DR ). SRS SRR, P4 R A P RE i 2k
ARSI RAGH) (MRS IX %),

finalReference FE AN X KE T . EiHH TS| 3 % finalize() ik, finalizer ZEHJsLHL
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VIRREB URIIZA R, B, ML S UHBRES ISR, Bro i RAGERER. X4
FA LA GRIFTS (X R AT LA, R TR B 7-10 Fow.

lastViewed lastViewed

Reference
Queue

B 7-10: RERBSIRRRBEING

Y5 HBAFIAL PR & 55 850t , finalizer Xt 4 BA G 25 i MBAZI BB BR, ZIGst el LAREINL T,
HEA, B4 Suis. SHMAESES [ HHIL, %8283 GC fIHERERME X,
JRBURAE Tt . SAERRE 5 | FIX KA SHFERIAAFFREL, FT5 M RIERERINTFE A B3 .

Xk — A B RERE [, finalize() F5 ¥k ATRESX AN /D B T — /N8 7 B 51 4 R I
HAIsRSI M. X X A58 GC YRk BE, HBAHAERSI AR, oI Rs
AERE M. MIhRE L, XSIR T —/AKEIE, BAY T RS IR AT LA B, 3
finalize() Hik AWM, BUNMRGEE TIEOMASEST. XRERBE RS 2%
REATRE DAL T o

PR, FLehE L FALE S RA TR Y., Eedn, JDK stAE R ERME ZIP S b fE
TEEE, EATH ZIP 046 — 2o Bl F A N R A RS, X EENTFSTE ZIP
A B, HERMEF K ESICAM close() ik, XELHWR? FL b, KEE
ATLARAfR close() Aik#hiAA, BMERFAEET .

HH, ARG AL SR TR, AL —E ERMRR B R DIZA R RN

AL, B MR AER, BAOLGEAEHS RIS, e, XF R E
IEHHY GC B EMIRIBRIB AT S 1% % . xRt (6 F 55 —FhdEff e 5 | SEBLRY, ik
{EF finalizer 5|H.

MFXABEY, AEHEFEE S —FEf 5| 2%, PhantonReference (HESIH) 2.
XARENAEERIERE, RoA—HEARM AT IR RA5ES I H T, 50k T LI 24 et i
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B, i HAE A, X5 HAE R SRIEW. 2284 aT DA 55 5 H KR B Ax
(%50, sS5IMATLARAEE ZHT7) . EFFERFILT, RS | HZAFE LA IR
K, ATLAE %S .

TEHA-MERG R, ZoldE - RALEES, Lol@EmEs -2, RRAF
TEAERTS X R bk Il P B TS B . SRR TES M R — AT AT i B AR 1
(STERTS IXRNE L finalize() HiEE2AE) .

private static class CleanupFinalizer extends WeakReference {

private static ReferenceQueue<CleanupFinalizer> finRefQueue;
private static HashSet<CleanupFinalizer> pendingRefs = new HashSet<>();

private boolean closed = false;

public CleanupFinalizer(Object o) {
super(o, finRefQueue);
allocateNative();
pendingRefs.add(this);

}

public void setClosed() {
closed = true;
doNativeCleanup();

}

public void cleanup() {
if (!closed) {
doNativeCleanup();
}

}

private native void allocateNative();
private native void doNativeCleanup();

}

PA b ix fE— AR KR IEAe B, EEM T —/1 58510, MiEdh ool —ERARR,
EIERERMER T, BRI setClosed() J5ik, FHHEIRAENTT,

Aidix A~ 555 | L BBE] T—A5 I B ZI s, 24155 B BAZ rRERCH R, AT AR 2 SR A=
NAFREDCREME, WmREA, MG,

%15 [ FABRSIHPAE R A — A <p 4P 2 B i dE A T -

static {
finRefQueue = new ReferenceQueue<>();
Runnable r = new Runnable() {
public void run() {
CleanupFinalizer fr;
while (true) {
try {
fr = (CleanupFinalizer) finRefQueue.remove();
fr.cleanup();
pendingRefs.remove(fr);
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} catch (Exception ex) {

Logger .getLogger (
CleanupFinalizer.class.getName()).
log(Level.SEVERE, null, ex);

}
1
}
};
Thread t = new Thread(r);
t.setDaemon(true);
t.start();
}

X LEERHE A FAA RSN RS, RERIDFREFERNERFEERZA, BEE LEREX
FERY
public class CleanupExample {

private CleanupFinalizer cf;
private HashMap data = new HashMap();

public CleanupExample() {
cf = new CleanupFinalizer(this);

...... ﬁ]hashmap*iﬁ?ﬁﬁﬁ@ﬁiﬁ-““-

public void close() {
data = null;
cf.setClosed();
}
}

&k F ik R R — R B R AT R, TR E WS MBI close() Kk,
BAEEREANT, HEMEFAZRIAR, hXkh@, S5 HNARGETEE, bl
P ERAALER S5 5 | R, Cleanupfinalizer 2% [ A HLAE FEA N .

XA —/ 75, B pendingRefs (R{75551H, anfi%AE, S5 HASGEANL
SHEAS BT Z Ak S v E T

EABIF IR THERLEEBOPARRYE: EHREEL, H AL IR —EK, SHX
BEIANG GX B & data iX /> HashMap) st & BEEL (A&7 finalizer() kit
7). W EFRS XG0 EE AR E RIS A G, REAEE A EL.

BER, ot SO A S8R A AL AT DUBCE X B FATTTCTA W DR B 3k e B 25 fE b L I
AV BEBOFT S 1% 5, A ETIR S| FBA SIS fe & ACBEBA S th AR (TR E X B, anRA R %
XAERIX R, KBS HBFIR A S RE. FFTaAEmESIH—H, X401 bR
EEEA.
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LAEERAT
AL BIFIR—AZIARF], AT B33 £ T A GC 4B L2 Finalizer 7] A,
ARARHESTH, ARALBERATRAL L, BELFTR—%: REZANE

BB, PVl st e, o T AR AS 5@, Td il
T4 4ik JVM &AL BIAF) .

% jemd process_id GC.run_finalization

% 35 4% Finalizer A7, AACRERBEMA FHEAL, ¥4k jconsole #) VM Summary
#RAFFAACHRD GXAERZH6)), MATUELEATHo0Ezi s

% jmap -finalizerinfo process_id

RIE N

1 dEMES A (R4E%SIH. 8518, BsIHmEB&sI M) &tk?s Java 3t
SFIEFWA MR, ShRaRBiEEHMEtL, BaLALN GC EAK
R ARSI REA.

2. YR M EEAS R RESLER, i HiZxd R AE R AR b 5 A SRS | R,
A RiZ{ERSE5 1 H.

3. REI ARG ATREKEIGFAMNM R, RET /R HEM., X GC KEHFMH
LRU Z&77.

4. dEMES| A A HRNE, S KR E AT RENE M
A,

7.4 INGS

WAFE B Java BEFRUPRB EXEE, AL GCAEH EE, (HEERERAFIIMGE, £
FAN G506 BRI A

H il A E - AR A B R & B IEATF: RBHIZEICAH 16 GB NFE, Fohftt4
EROENHRFE D ZEN, KEH 8 FHRAFMRSIHAR? HIBEEE T — A,
G vl AR ) F 2 (] Z A IR, AT RE S 2R B AL Fnzs A] S5 ] (time/space-and-
time) ZRIAVELE : (AL HEA AT RESIEICHERE, AT EEL GC, fE Java h, EH
HRAEFEE.

2 B 8T B I LT B R (T DA B anfel G FARF RO N AR BRI . MR, S5 EAndE
BAESI M. W X Le AR AT DR st b FERE, (ERESd BE(E LR 75 5 5 1S T R
TR, EREMFOLT, Wit FEd R R AR, miBARE, EHXENT
BAR SR R
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E8E

RENERESE

75 Yava B, HETSFEAOM GRS 10, (B BHEZ 5N, TVM 2 55 e I PR A 1 5
AR, 7 BRI B T BRI A B, T, HEROND B A e ]
S RGN B, O R IR 54

AERFMILA S TR AN (RERIRIERGNG )., TR IVM Btk ph 728
AT, BEETEfRan e fs MR g0, UARoeERen @, 2 e iHie ik 3 i
AR A A8 R O i SR RS TR TVM R 1E R SO AS TR 5 =K

8.1 AESH

TEIVM AT AE b, Gl 3 IR RO EE oy e £, R TVM 45 2 P B0 1 4 Bid — 2 )
o XIARMEN A AN, RH P el Do B R A i AE Gt INT 1R malloc() Fn
KWk, S ZEM New /O, HINIO ), JIVM {E R RENGERHENGFRER, #®
&/~ SRR S H (Footprint)

MRIERGEMLAE, SHINAE L TR YERERSC . A RIEA 2 05 A B N 17 5k 240 7
BN, MR T REBEE H F R T, X A AR CFTRE”. S FANTE R
REAEJABIER — T (Eean 5m# classpath T JAR XA KMINAE), xRN
Rffethid, WAVRLAERR ., ARE, —A Java SREAMREAENGES S RGO
fi Java HERRIL R, A Do NFS 5 RGEH R ARRRL S, Td 2R
T, APIEPERE, BAIHDBRITA Java RSN S AL B AT Oz
Al HEIL EE HA B B 2B N AE )

176



811 MEANEFESH

EE - HEROAFESH, EERBFANBRIEREETRF SN T HE, £ F Unix
HIZGiH, & top Fil ps X FERURRF AT LAZA AL ASSE 4 s 7 Windows H, "JLA{# FH perfmon
B VMMap, ANEERfF TR, fFEs, SBEEEREHBELESEMNNSFE (X 5REMN
NFELEAR) .

ZHUGEEBRANGFMREAF 2y, B IVM (RFAERF) EERNFN TSR

., ZIE— T {EHSH -xns512n  -Xmx2048m 5 E I, E—HFHSEH 512 MB 9N TF,
ZlaSWRimEEE g R/, LA M ARFN GC Bk,

XS RE N (RERCHERANGF) MEREAF (B UEEROELNG) @
ABKH, JVM LA FHRIERSE, EMHERTRERE £k 2 GB INAF, FTASREIX A4
ZNAF: BIERGUKIE, 2 IVM BHZHE i 22 1K 5 BRSNS e 78 w]
PASRERE[HY .

B BLRINF A RE R A 512 MB, 1fi X st SKhr BRI 23N, XL 2 %Kk
SECHINAE, BRERZNF. RENFIESHMENEIARmMMD, FilE, RN
SXti % S Y 4 it A 2 5

BERERRAEM?

LEERMEEN, RARIGNETAMNEL, N TFARAKRGTRKENFR B AMRGE
=] 24,

FEAHEREZARIVM EARGRKEAA, 324263 IVM LR 4eit, B 3212
BERARK#AZZTEAR4GB (ALY, REALALAX), RIS NAETHES
A EA, R IVM HBEFEGTISCBHAHL, MAK, RBEEFHFH»GTH
BRANAHAHOSGB T, HALRRARIXTIGBAAHAREE, BHCKRET
3.5GB, ML ABEETTHAALRH A 05GB T,

64 4269 JVM E A A2 T H] K ey A FRH], 2R IXRTFNBUEMAFZLE, I
et A—4 M ERE B, WEALEA 4GB, EMAAZA 10 GB, AMNBH—NHEX
1A 6GBHIVM, ©AKY 6 GBHEMAL (hhe—EiRAAHS), REZX
ABEFIERE SR (BRRETAHL), EEMBLAE -ANIVMKEG G A FAE
1 F 4GB,

AFARABE, L IVM GANLEH S 5 BETE, L IVMAELEE R, ZHEs
&, 12k B RTH,

XFEFILVFAFET IVM sy BERI BT R ER A0 . Ak 2 RS HmRIE, £
ALER A 2 NADARTE 1 B K (MG . B ghoy B ARET 2 Ml MR da R/ (BRZE A
ff) HBRK/D (REHNAF) HK.

SRR IS, IVM R BIRLRER, BIERG S B — LA NTFR IR A LR, W
HRRZE LN (B DRFFERRH), SRMR(E QIR 28 RLH.
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fE Unix 2G4, —A A SEhRINAE G L aTUUR & FR0E R4 T E AR & 000k f 0k
£ K/ (Resident Set size, RSS) HRfli%. fEVFME— bR (AR LN R, XAME
AR A—NEF T REE, PE AR TBEmR . H—, 7£IVM i fbidtfe 2
i, FEERERLEBRLEMTUE GEEEN ext i), SWItRES S ERM RSS
th, H T, BERATRES HBLX RERIRE I, B — /N RARANTEE TLPhriA AR TR, BN
ik, BRER—AHERAIRSS HERKIEBAENFERBERNABNE P, ERFN
Linux N#Zr, PSS &%f RSS fyskcdt, Zdw 1R b 3t s .

f£ Windows ZZtH, 5 Unix HfJ RSS % [R IHE AU MR Y “ T1ESE” (working set),
XAME BT SE F SRR ALY

8.1.2 AEFESHHZ/INML

JifE IVM IR il BeME, BEZBRBICA T JLAS 655 (9 A A &

i
MR —HN e, RERLH ANER, erlfe R b SN A 50% 2 60%, #f
LB HER B R E 1% B A — B/ MIE (IR E GC IS, thanishfrawes
i), DACBREIRE NS .

KAZAR
KEMAAEE K, FEREX 64 (L IVM i . B 9 EAHTHRHILRAEENNGFRNA
R,

R A4 A
FRADEE 7718 IR AR Nk R A gk e RS, 55 4 |ihed, MRS AbaILLAR (R
i, andf A s [ R I S BO A RS Toik e, Rt S A ASFIREN)

AREFHEFERE
e 8.1.3 Wittt

8.1.3 JRAENIOZHMEX

& & A LAE of INTIR F ok 4> e JR A= N fF, (B 4n R NIO 5 15 28 ob [X & i i
allocateDirect() /i GIEM, NWHhSo AN MMRRIAESR, FAEFTHEBKX
EHEZE, FACNFEEARBF Java RESEAE GG T =598, B LEr
ERTXHREMERET (socket) BIEMZMKX ., EEIES A—/ 74 NIO ZZifx, 2R
faP k%4 EE (channel, HLansCHsiE#ET), ATELE IVM A FIEHEEIERN C EZ
] S A . AnSRAE PR R HE TR MK, TVM M2 R filliZ4% of X N 2

A allocatedirect() JikdR# M ot, FILAMIZR TREE M AR F &M BN
&, RERMSLH, mHSNSERA - ER TR SRR R, mRAR
L ARTFEIR/DARIZMX, A ATRERHFED L FAENSE, BB X 5
LARER BB BOKME., X TXAMEI, S RARRHAE A &R REE P X, &
TSR P X AR SR AT RESE A
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FURMEAFTLALIRIE R, B AT B — N ER KA T TZ X, REEAE KR
{#i i ByteBuffer 25y slice() 5 M 43 il —&B 5. ARASRECRIEEEIK 4 BoAH R O K/,
X TR SRR AT . SRR AE 5 BE AR IBOA [Rl K /DX R S B R T —#E, &)
SEEA TR AR EER . R SHARNE, FHRPXAAE BT
RN, BTLARA 4BTR R B/ R, X Figoe 77 ZA 4.

MR FAER, A MR ERE, BIAEEH LARMFgRERERY, S eI Ao Bl B 4%
FAG P X RAL AT LGl IVM AR, BT TR M o BN B R, fTLLE
% E -XX:MaxDirectMemorySize=NFiERIEE . M Java 7 H4E, X MFRERIERIAE S O,
XEME ARG (MR & Z AT HubEZS R/, ULRARIE RGO SRR & FRPR 1) o
Al LAfE P A prab sk BRI R Fp B R oh X RIE R GARTLARI BB Java LARITRR
AR, FHRRA S, XABRAEE 64 MB),

PRI NG

L JVM ERIAFF S X ERERCIIR A, HFERIE 2 HLeE ErIAER N7 A PRI .
FEMCPEREMIART , A FGE W R A — AN T

2. WA fMER, ZE61IVM BINAF S R, T EARSIH T BEfF & of
X, SEARMAREFRRAENT (CARME) A&,

8.1.4 JRAERNEFIRE

M Java 8 FF4G, fE&Bh -XX:NativeMemoryTracking=off| summary|detail ;X /M iEH, JVM X
T—s e i ZAENFR, RAENFRE (Native Memory Tracking, NMT) #X
N KA (of f 855K) . AnRIT B THEZRE (summary) sifEHisl (detail), wJLABH
Itk jemd 4 sRA R A NAFRIE B

% jemd process_id VM.native_memory summary

A TVM & ] -XX:+PrintNMTStatistics 24 (BRi\A false) B3Iy, BAERFE
HEHTENF AN BE R, AT — A Raatk/NA 512 MB, Hikh 4 GB 1 JVM [y
Wkt -

Native Memory Tracking:
Total: reserved=4787210KB, committed=1857677KB
R IVM R & T &t 4.7 GB INAF, (HEH R/ NFXME—RA 1.8 GB, XAEH i

A (CZBrLAE A FEBIE R OS TR B nmIst R B LI/, HEHZ & ERBi) ERE
WAF)

PN PR DL o A2 g B an T JLA B 57 -

Java Heap (reserved=4296704KB, committed=1470428KB)
(mmap: reserved=4296704KB, committed=1470428KB)

AHETRE, HEA B 4 GB (RE N ikl —5r. HEHERZEX/NEREEIUEK
F|T 1.4GB,
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Class (reserved=65817KB, committed=60065KB)
(classes #19378)
(malloc=6425KB, #14245)
(mmap: reserved=59392KB, committed=53640KB)

XA TRAA R TCEBIRI R AN . FRIEE, S5%FERTRARFF0 19 378 12
& FI N, VM (R RN EE L,
- Thread (reserved=84455KB, committed=84455KB)
(thread #77)
(stack: reserved=79156KB, committed=79156KB)

(malloc=243KB, #314)
(arena=5056KB, #154)

7T AR, BB T ORYT 1 MB ISR,

- Code (reserved=102581KB, committed=15221KB)
(malloc=2741KB, #4520)
(mmap: reserved=99840KB, committed=12480KB)

XA JIT AUARRSERAF: 19 378 NI ARAER £, PrUMRZ MRS fF AR R/M—E5r .

- GC (reserved=183268KB, committed=173156KB)
(malloc=5768KB, #110)
(mmap: reserved=177500KB, committed=167388KB)

X A& GC FELRYSCBE T {f A — e HE S 2s ).

- Compiler (reserved=162KB, committed=162KB)
(malloc=63KB, #229)
(arena=99KB, #3)

HelUdth, XA IR B GRIEES F S BRIEEARY, X 5B RS HAE AR A R AR,

Symbol (reserved=12093KB, committed=12093KB)
(malloc=10039KB, #110773)
(arena=2054KB, #1)

P (Interned String) HIS|IH ST 5% S| HBIEX H,

Memory Tracking (reserved=22466KB, committed=22466KB)
(malloc=22466KB, #1872)

NMT A & (R (E 52— 223 a],

FHRINFREER
42 £ JVM A% B -XX:NativeMemoryTracking=detail & #j @3, jemd ( & & /w £ — />
detail £ %) HARBRLEAFLSEMXAERTFRNE L, AF 20X MALZ
8] g —ANBRAE, QISR —RLIT.
0x00000006cOO0O0O0 - OxO0000007cOOOOO00] reserved 4194304KB for Java Heap

from [ReservedSpace::initialize(unsigned long, unsigned long,
bool, char*, unsigned long, bool)+8xc2]
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[0x00000006c0000000 - Ox00000006fb100000] committed 967680KB
from [PSVirtualSpace::expand_by(unsigned long)+0x53]
[6x000000076ab000OE - OxO0EEOEO7cOOOEOOO] committed 1397760KB
from [PSVirtualSpace::expand_by(unsigned long)+0x53]

4 GB #9372 8] & & initialize() HE PHR G 45, Mk 5B ERA L expand_by() F %
AT,

N TFEA#ALATE RS, TEAFERATLN, T IVM LA, CHREBRASTLY
Bk, 2RFTFRAMNXETFEAAR, HEELHABAT.,

NMT #2785 8

BERZ K
PR SR KN, IR R R PR B N A B, X AMEFR AT RSS (8T
%) Rk, (HERERKIRMAIPLMEEFE A RB, BIFLENFRARCSIE
R, BRI BT I T (paged out), RSS EALWHITRAENM. b, 4
RPEFERT RSS /DT CARENAF, sl R R IE R AGRAER IVM BIFT A 5 B ARSI E4
BN,

TS S N)
LT EREEHE, ROZFSOCE R FEARE S R AER, THREENEE IVM sk
PrER T 2 AEFA M. BRIEETF RSUMNFIRE, FEAEFRT, REA
R REZ, 1 NMT wJCAFSBhFRATBRERARLE B A E vT AP Rk A5 O

NMTER R

NMT 13 5 BRER N A7 5 Be Bt (R A28 (s Ol 2R IVM 7E 33t B T NMT, LAfE

PR fir & B E N A7 2 R G G OO0«
% jemd process_id VM.native_memory baseline

XHEE, JVM B SR 4 N7 o B ibric T ok, TEARE L. FIH T4, "TLARE

IVM M NAF5 Bl 0L 5 L 22 51 «

% jcmd process_id VM.native_memory summary.diff
Native Memory Tracking:

Total: reserved=5896078KB -3655KB, committed=2358357KB -448047KB

Java Heap (reserved=4194304KB, committed=1920512KB -444927KB)
(mmap: reserved=4194304KB, committed=1920512KB -444927KB)

EEA -, IVMR®E T 5.8 GB WINTFE, IEE@ R 2.3 GB, SEZ&HELL, ##5%M
WAL T 448 MB, (Ui, ATLAR HIRAHIMENFR/D T 444 MB (AT LAMLEE H A5 0%
N, RBE B I 4 MB AR5 X 8/ ) o

TERSAE IVM BN AF G BRI (A (A O, X — B ARIEE A .
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PRI /NS

1. f£Java 8 1, FUAENTEERER (NMT) #2657 IVM Bl AR A AR TE
MER. NRERZWAESR, KHEEIVME fosmE, i
AN —E5)) .

2. MKREHoHTTE, NMT IUBEERSUR B T, B FkiuE IVM 42
T2V (ARXENFRTTHAT).

8.2 XMARIRIERZEMULIVM

IVM AT LRI — SR L e 50k DL LRV RGENAFRIGE .

8.2.1 Xm

—HH I EAAERHEN A BRI, TURERIE RS E BN AR — /8T,
BRBRIERG Y RNFHIE/NEIT: BoR 1T, BIERAGE—ESSE 118 &
Froh RSN A7y BLER S XA TUERE, BBy Rlsete, Xt il — A H il.

BIERG BT — B ELLYENFRANN TR LR L, Xk Es TALHIr R
Bl HhhbzsiE 0TS R A ScRE e e as i)l (S fthfrfif, BRITPREHNERX).
XEWE, XTI ENET BB N AR BT & AL E A A Rt X S A R
FARIEIACEE . i TS R E— 2R R S BRIERZETLARHX A%,
B E ML), Fe FHAOML SR /7 7F TLB (Translation Lookaside Buffers) #1, TLB £
FAE—/ PR, LS TLB ZEM 15 R 0122 kbt i Ui [a) g % .

HL#% Hh TLB ZET5 1% H ABR, TLB £ H1E LRU (Least Recently Used, T & /b {di )
A7, Bkt TLB RT3t A e BE., BB RTFE S —ANFEI, B
LASE A B i I DT R/ h— e A TG Bh . AR B TUREFORE 2N, WIHE DI
TLB R SERE IR 36 B FEF I NAF, XFE AT EREA T, 76 TLB HhikBIRywT GetEE K.
— TS, AR E xR, BAEFUR Java b FIARSS 28 sl A v /N it Java F2
JF, k.,

Java L §F -XX:+UseLargePages &5, HBRIA(EBR HAMIRIE RS A E A X, 7£ Windows
b, UHEREZRS D EAKAT, F Windows FUARTE R, XERE LN ABEN
771 (lock pages into memory) , iX{E Windows AR %5 g5hiiA< b A RESLBL. 7F Windows 1%
E&% L, BRAERUSH T UseLargePages, 7 NIIERIAfSEFH &ML,

{E Linux |, UseLargePages bbb BRINAS B, BEddFAkl, WEARE — M RIERL.
fE Solaris |, NEEMFLBERLEHTVEE, BIABHAKAT.

IMBAEA TR RTI RS LB T UseLargePages £, JIVM NS HEE, A EHE
BT, anR RGPk, HEEAKRTAH (ATRERCHAT AR RTUEH T, ettt
FEERG A B EER), X IVM SHTEN S,
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1. LinuxXTT

f£ Linux bk, KTUAIECE SBEA TR A AR HEREEERILE, 3%

Fr A RATIRII SO, — RS, AILA A4 T 5 AR,

(1) B E A SRR e R TR/, RTINS BRI S TN Bah 2 8E %, itk
LRI 2 MB,

# grep Hugepagesize /proc/meminfo
Hugepagesize: 2048 kB

QHEFEZEL DRI, 4R IVM &478L 4 GB K/DIME, R4 3H 2 MB IR, XA
HEsh e 22 2048 KT, ARG AT LARE FRY K TUHIEL B & 7E Linux W2 JRE i, B
WEI B EIZ RGP BITA IVM (LA SRR F) B4
e, TR A ATRES R TT, FrLAN 2 10% (GXFE, X624
J 2200 4~KTT) .

Q) X/ MEBREERIERG D (LAMESLEIAERD) -
# echo 2200 > /proc/sys/vm/nr_hugepages
(4) PFZIERAFF] fete/sysctl.conf H, XFERGHE B X MEAMS R T K.

sys.nr_hugepages=2200

(5)fER % Linux fiu A F, —ANH P AT BN G U & AT RE 2 A PRI, M fetc/
security/limits.conf 3 {4, Az 47 IVM B F (5l 403X A~ 5l F A [ appuser) i N
memlock 4% H .

appuser soft memlock 4613734400
appuser hard memlock 4613734400
fEfEEk T limits.conf X2 J5, MG EHRET, XMEA AR, ERZE, IVM it
PLZRERE S BL L BERIRTL T ERUFHBR, St s
# java -Xms4G -Xmx4G -XX:+UselLargePages -version
java version"1.7.0_17"

Java(TM) SE Runtime Environment (build 1.7.0_17-b02)
Java HotSpot(TM) 64-Bit Server VM (build 23.7-b01, mixed mode)

FIXA A IR, WHKTTELIEMECE., R KTAGFEEAIES, USHRNT
B

Java HotSpot(TM) 64-Bit Server VM warning:

Failed to reserve shared memory (errno = 22).
2. LinuxiERA KT
Linux WM 2.6.32 IR A FF 8 L FrB IR T, X FHLHIAHFRE LA E ., NEmARE
Bk Java ¥R BB KT, X w] LAl i & 2k /sys/kernel/mm/transparent_hugepage/enabled
KL ;
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# cat [sys/kernel/mm/transparent_hugepage/enabled

always [madvise] never

# echo always > /sys/kernel/mm/transparent_hugepage/enabled
# cat [sys/kernel/mm/transparent_hugepage/enabled

[always] madvise never

IR AIEOME (L — R SrI%IH ) 2 madvise, HA I NS (K TTRY
BFAREMEM AT, BALE @D VM BENX — 5, B ZRBOIAE R B D always (Gl
W KAL) R, EREIEARZ LA IVM FH AR B lafTrIR s
{E KT,

AR SR TEW AT, #iASZHGE UseLargePages Frib, #nff X% & TiZbnd, JVM
SERERRIRT; AR BB EGRIRTL, NIGEFbRE T, anRiZAREI% BN EA
B, MIVM SEHEHKRTT (mEEEEE).

3. Windows kT

R RRS % A0 Windows A X H KT, Windows 7 FHIEEEIEWT, ARIRARESE —
sz,

(1) Ja35h Microsoft & Bl (Microsoft Management Center) , sidi JFAAE M, (18 ZRHE
HgIA mmc,

(2) G 2 ]y T i R A B AS b T B PSR WG B b, WA “SCfR” SR bk “Wn/
IBRAEBE BT, W ARG R YgmiE e, AR IR EIZET, wh U BH 24 i fE A A
Windows it A KT,

G fELME M, & A Hh T AL NS — TH VLA E — Windows il & — R 2K E — A
g, sy “FPARRS BT ik,

@O EAMERF, N “BlernFn.

(5) (EFA S, FRnH P,

(6) Hdi e .

(7) 1Bt Microsoft & ER{ZE G o

(®) HH 5.

HHZJE, IVM ERILRES oy BL A EHIR T T ERIEHBR, siran M s

# java -Xms4G -Xmx4G -XX:+UselLargePages -version

java version "1.7.0_17"

Java(TM) SE Runtime Environment (build 1.7.0_17-b02)

Java HotSpot(TM) 64-Bit Server VM (build 23.7-b01, mixed mode)

IR A AR L EXAER I e, KUK EIER T, ARECEAIERS, SHInTES.

Java HotSpot(TM) Server VM warning: JVM cannot use large page memory
because it does not have enough privilege to lock pages in memory.

HidHE, EA X RTH Windows & 48 (Eb4n “home” WA ) F, X&ME4ALE
ITENEER. AEGASTIREMNEMT A, VM —B R ERSE S H AT, B
UselLargePages Frtii% & 4 false,
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4. KTIRK /]
fEX £ % Linux 1 Windows R4 b, BIERGLMEM 2 MB A/MYKTL, (Hix A Ber 20l
RIEARGRIBLE IR

FERG KR, ACPEESE ST AIRBIITL R/, KB4y 24 R Intel F1 SPARC AbHE 2% HFFIR £ wT
RERYTLK/h: 4KB, 8KB, 2 MB 1256 MB, %%, #Rifi, SEBralLAsfic £ AH T2 i
ERGUEN ., {E Solaris L, AP A X FFAI A FRTUR /MO RE S, JVM "TLLA o id
fEEXR/MAUTL, 7€ Linux W L (BDEABSIER), wTUATENE S ahibH5 2 5 &
IS H AR TR /D, ASad i s I A S5 B w LAS> BRI PE— I R Tk /h. /€ Windows |, K
TEEX 2MB ([AFE, ABEIERZIXE).

3% F¥F Solaris, Java % #ifiid -XX:LargePageSizeInBytes=N fritk ik B E A BT A TR/,
IZAREERINME R 0, XEWRE IVM ROZERFE TR SR T A/,

EAPREE SRS BN E, fiH IVM ASWIRERER THREMTUR/N, AR ERA
Linux &% 4yt —ANER ARRHE, URalfEIA DM %1% B -XX:LargePageSizeInBytes=256M,
VAME TLB frrh A Betl, "LAX 4, B IVM A&inft 4, HEhRR&sa0E 2
MB K/ (BB RIEENBEZIFFRIENTIR/D) BT, FELE, HERAERAEMEXLH
GUR /MDA T RERY, Ek4n -XX:LargePageSizeInBytes=11111, [K4iX A~ K/NEAwT 1Y,
JVM & AL S EA TR/,

Hit, £OBMBAME, XN brE%LPR RATE Solaris EAH M. £ Solaris F, AT {#H
ERMT, ATLAEFEELERINA (7€ SPARC WbFEZE FERIAA 4 MB) E KT A/, FERLE
TRENFHRL L, XEWINGEB A TLB ZAFMT1%, i, EAF Solars
ERTHARITTR/N, ATLAfE pagesize -a fir4,

RN
L. (SR K U %5 °T UA AR T FR A B
2. EREHBERYE L, VBT BRI

8.2.2 E4arJoop

FATEBIRD, M TE—FS, 3260 IVM BIHEREZEEL 64 2 IVM 94T 5%~20%, 244K,
XEBE R AT GhE 32 Grpvt s, X PR THEZ /T 4 GB. (FES:#rh, ixfE
HEEREHEZ/NT 3.5 GB, B4 IVM EFHE LA NfF230s i BAE5E2E Windows fit
AL, PR 3 GB.,)

PEREZZREAE 64 LA RS IR S8y, EREPEE, fEHfirh, 32 ARSI Y 4 571
i 64 (LA KRG G 8 17, ARTHH 2 /5. XMBEFREEL GC AW, FhHhRES
HAbKARRIZE R T,

JVM ] L) FH 45 /W0 oop 2k 57 #b % 20 i A 77 Tl RE. “oop” fRFE Y & “ordinary object
pointer”, B @G5, IVM BH RIEXRSIHMIMM, 1€ oop KA 32 ki, HiE
31 F 4 GB NTE (2%), iXEEE A4 32 61 IVM A 4 GB HeZs I BREIMIE R, ([RIFERIBR
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HiltE F THRERG R, 32 (LARERAI L2 BRI 4 GB.) ififE oop 4 64 T,
ATLAS | BN fFit e TB 2 7.

A—AHEGE: FA 35 (01 oop, XEELFWR? XFERIFREATLASIH 32 GB HINAE
(2%2), fEfEd Grzsiatutl 64 (rfs| /b, [ EA 35 MK &% W LAF HOX AR
5. Aid IVM "TLLRI%S | A B G 3 (4B 0, BUZE, RSP 15| FERRE FR A7 70
BT, MR BBEA 64 (IEIESfERE, IVM AL EAB 36 GREHRM3 4 0), i
Wik B, VM XATLAARS 3 6, EFKREM O,

IXFEIVM A T RILASIH 32 GB NAERYTRER, i HAaAHREHEHE H b 32 (1, ARifiix
HERE, S TAREW 8 BERIIM AL ERIER /AR, IVM EEEiN, B A EZEHY
oop THEIAEMHAEHILL 3 /S 0 85, 5 —ATRERY oop /& Ox1, L 2GR 0x8, T—/~
oop A& 0x2, TERMZJGZERL T 0x10 (16), FrLAXRMMAT 8 FHh R .

HSLfE IVM rh (R 32 (AR 64 A1), MREL4 8 FILFRAFF T T KE
SYRCPREE, X B REREMAT . BrUARE I E4ERY oop HA KK 4. AR IVM
FEIE A RRAFZILE 0, LA 5779, TR ERFFILE 64, IRV T 7
FA, TEFER. XFAFRERESRR (f EAEE &8 HELER oop, #ZIXHE),
BHTE 8 FHxf FRIOLE, XFRATLAE Bsth il

it ix i A 4 IVM 34 2218805 36 251 (RTLATGIR) 64 GB fINAE) HOLEIR. 7EAB
ML T, MRMELE 16 FHHNLR X7y, R RAFRGEHT AT 2R A, Bk
A FERT R MR R AR T,

XBEAEFHARBR. F—, HTK/E4 GB 32 GB ZiErHE, FiZEHELEH oop.
451 oop A[ LAf# Fl -XX:+UseCompressedOops fribi 3 s 1E Java 7 FNEFMIR A, R EHE
HIBAME/NT 32 GB, JE4ERY oop BRIAGERZ BRI, (F£ 7.2.1 TRATEFH, BIAMBH T,
FEHEZSIAIh 32 GB 1Y 64 L JVM |k, X SIHIIRNA 4 AF1, XA 4 oop BRIA
sEAE 2T .)

¥, R T 31 GB WIHE, FH RS oop HIFEFF, B EH T T 33 GB Ry
¥, REGHOHEE K, (HEHEPIREZE BN Z R, Xk HEAHERIT GC
RS2 E AN, MReth w2,

Htk, Bdf2&EH/ T 32 GB fuMizsinl, sc& @ Lk 32 GB 2/ 23T GB [1yHE=s A, an
FABIMIZ RIRRAMEESE o | T 26, GC EMEGR S A il . [HEhms
NAE T LAk E R 46 oop X GC HIZMN, FHEABEMERHIN . A FHmE, H%Rs5IH
255 H 20% fodEZsiE], BFLA 38 GB &/ A RIS AL,

TR /NG

1. JEZE[ oop S {EfcA FIIHEERIATF S,

2. {EMH T H45 oop 19 31 GB fuHE, SHEROR—LE, (I A KK im Aok
FESE oop MIMEAREL, PEREME ¥ B4F Lk,
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8.3 g

RYE Java IR B S REEMINAF X8, (HEEAS JVM BYNAF o ST EREE R EHE, FFHlE
SHBERGAM RISy . FTLAFIHAZ BRI TRERER IVM N7F & FBER A AR (L%
UL CREFET R IVM RURZ N, mERE N,

WATLGE I % VM R IERGENG (BRI AT) MG RORSEMERE. T Killiz
T8, FERREMERFRIRM IVM IS, ERKRTULF SR AR,
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FBOE

GRSRTHIERE

IR S, Java O¥ERoy Bk Tk ok B K 22k Be . BIELEZ 2% CPU A4t w22 WA Z A,
REABIRIAGR S £ LRARRR it Java B9 — A HREMERHIE .

Java PERETS ARSI Rifi 55 0. ARAWA CPU I Hl, P2 —/~ B M RE S 5E LY AT
BRI REAEITURR 2 £, SEELDMR | (AR RISERAERIR TIER. 4R, IREMRIRES
AT LAY iR R B HO F BRAV AR 2 TR, [BIA Java AN RE H Bhk i Bk o LB AT E
MiES. FEiaie, SR ZUR, EEREBERIIES . RS ELHK A B iBR%E
iR A iR, HACHEELE— RBEE ERATHERERE, BeERETLA TR LA
By, AN,

AU R, Wiz Java SREFIRI IR GEH R tERE.

9.1 Zi2ith5ThreadPoolExecutor

fE Java /1, £RFEwTLAfE H e il RS Sl 57 B, B P HL mT AR Zefith . Java EE AR
% we ik B S — sk £ A kR ith b B i KX —WE ARy . W AR S5 & b Serviet YA
VR FH 0 A 3 o it O ZR R AL R (A mTREANTR]) . 26{Clibh, 3t B2 =T UAGE H Java /Y
ThreadPoolExecutor H-{THUfTIES .

% b, AL Java EE RS 28wk A2 (3 FH ThreadPoolExecutor iy s ffil k& PR AT 50,
REERLER RS SHE T H RERM, A — Bl OO B 24 Java API RiBEH
JMA ThreadPoolExecutor i, il fEiXLEfFIL T, LfEthAy L AlRES A AR, (B
BAME SR AR, AERS TLATHE.

{Ef LM, A —EFEAEF R RSB R/ N RE R E R EE,
SRR SMARD A/ NX —EAEFR AR, EXEERET, Sfihd Kttt

188



AL A R HI AR o

BT SRt TAE T XA O —FERY . A —/BASI, RS BARZCFIX AT, (FTLAA
Alb—ABRF, BESR —FERY,) —EBORRIL RS LTI UES, RIEHhIT. £5
Mgk AT LAR & P (Peanis FR S5 st 0L ), SR AFBIBAR e, SR BIHEA
NEEE S b, FE. BEENGTEMES G, EMERSREESY, BFES—IME
FIHIT (AREAE LS LN T, ZERAFHT -MES).

CRRRIMAT B/ NERARBORN e K PR, b & A B/ NV H R RBRBHIRE Ry, SRR S5 HRIRSS
B, RSB AR &S5, XTSI SRR A GE: CAMER
SEFZESIFLE, B—Hih, SBRHE - LAGHRE, BEEMHENEENSE, MR
HRERKS, ATHREAK AT LA Bl HAb R I . B RSB EOL & — A L EHIR
W, Bk —khiT k2 te.

ThreadPoolExecutor FIIHH & 2K e /N FR BOMRTEAZ Ot K/, KA o7 AR 55 2% &
%0 minimum (Fe/ME) BIATE (4nMinThreads), AN ARIEF K. BITER
Ao SR, TEPRE (] i i R gk fith K/ 53K |, ThreadPoolExecutor FlI k4> Java EE
PR SGS s AL EE 2R, AR SEIHXEER., BAE, %IE ThreadPoolExecutor
8 R LA L, K4y Java EE AR S it ix 2 TIEM: A A MES ERIT, 1
A R R BRERE THIT % — MES, stiash s (EEGIRMLERIRT Rk
SR .

9.1.1 EERAKEKIEH

FARVE BRERR S M TR E M g i, BoREBREBED L DRIE? XA
IF) R 1] B2 AN TR By R T B LA SRR TE . R, Bt fol S5
LSS PHIERISIRA .

FHEEHE, RIZIVM A 4/ CPU A, ETEZLNA 4/ CPU, EE&IA 128 /1 #
HRBRERNDERHEFR 44, BAESE, FoAIKN B bRt ik K{Lix 4 4~ CPU
AR =,

R, BAREREEVERED 4, B, BRTLEHEXEES, JVM il A LR =
HAbr g, HEENJLFARASEH—/ 521 CPU. AR ERAES 5 BmATHERYIH
REDRGER, XRAFIS, faESREL4HA MBI CPU Kia T, AR X |
%Ja.

MREREZ T 4, SAWYNG? XK ER OB 7. BIERE RO, BEES
MR EEAN . BAINBMK AR (LA UiRBERE), AR SN
B, 7EMEFABEEAEEERS (mock entity manager) HITEUL T, Mfit 15 s AL B Fr bt —
KPR : 9otk LRYBIRE & A TLG T3

T SRt TR — T 10 000 BB E LR L, RixHLE A 4 4 CPU, {EMA
Wl B, BRI 3% 9-1. i R 1 &R, HREIEERE
255.6 Fbs 4 AERER, WIATRE 778, wREREEY 44>, MESREREM, HE
i) A % —
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®9-1: 11810 000 T™MRHINABH LATRETIE

SBNM 2 FREYS  SEENESL
S 255.6 100%

2 134.8 52.7%

4 770 30.1%

8 817 31.9%

15 85.6 33.5%

AR R R ISR 2 2T, WITEAR 2 RN, “S5RMENE S X512 50%;
FER 4 MR, X504 25%., HREXFhELEMMELFIATREHIR, FEAXLJLA:
ﬁu%i&ﬁﬁ;f&%&ﬁ‘ﬁ}) XL RV E R E, LBMB TS RS (—&ifi
a5, BRSAEZRYP). B THEM 4D LBRORE, £425 100% {HEET HE cCPU, R
EYLEWREEABITHMA RN H, BESA&FAGRMERER, H{ER CPU,
IS IVM TG 100% HifdE BT A CPU J&#1,

R, XA R RFEMEEEED mRIE A5, HANER SRR &Sy, e
KA ELEARR .

AEEREMERT, iR ATRESIRA. £ Serviet AL L HHRE/F, KBEXE
Mg, MK, k92 Fn. BARS & MR ERAFRLEE, -1 n#d
2% 2 ) iR 55 2% 4k 20 AMRIFHT (simultaneous) K.

|RO-2: BFELServietgyiR{E

_ SEgmESk
100%
98.8%
92.5%
89.5%
78.1%

S TR RS EEA 44 CPU AT A, Sk & ol LAl #ith i O RE B0 B 4 R SKHL,

F—TEEE, ARSI T ESEW LR EE., XA, SR
22 CPU: 4 MERRE, CPU FIFZEA 100%. A mAE LE&ROEWIL LR, £
LLBEBRFORM 8 (& A S A W RAIZER.

ASFHIAE Hpb it HWR? XANBITFH HARFR, EFEe”L CPUBERT. &A 10,
— ki, SBRARSFAAKEE, SEEHESIE Y, EERAAH Lk
IE, FEIFMER T, MBiALE CPU, il GERIMEEE,

*THEMER, BMERIEEAE. BARMER —F R I IR vd ol A 82
A, (BRI AT RERAE (T SR BT

{BLARE 2 Serviet M, Fefi ME EARE—F: A B bR BB B MO A 8k 1 23 0L 2%
Xznfal, REEET—A LR Java BFD?
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ESE ik, R Serviet FZ Az fTE—/1~A 4 4~ CPU MR IR 2 L, WHRA—
Mg PR EdE, B4, PRS2 KIS 25% Rk, & P umbles )L F SR 2R, 40
RABIEIE] 4 ASIERIIF P, WA ARSS 282 100% Rk, % Fomilas il ie A 20%
IR o

AEE P, RAEDEHIENLER: FA% P CPU KRR, FiZeTLLARINE £ 2%
B, SoEaENE. % 9-3 N TRXMBILMEER: Y& A LR, HheE
SRZFIRKRM

R9-3: HERINKRRNIBH LTI 68]
ERREEY  THmARE (B) SEENESE

1 0.05 100%
2 0.05 100%
Rl 0.05 100%
6 0.076 152%
8 0.104 208%
16 0.212 424%
32 0.437 874%
64 0.909 1818%

EXAGIFH, — B RS &% O (R, SRREGRE 4 ), mARS &0
It AR A R ——EE R AR Punin T LA R

EAGITE LETRAAARAZ. MRIRSFECLE CPUBERD, EXMAES
RARVE? ZPTAMEREAGIF, RERAERS M, wilUER T Java B, XE®E
% B O TLLEeT, HFERRR R TR, A4 BEEAEERE. #K (Schema)
LT,

TERRHARE, 3 FEER CPU BHERI S /0 ZHE AL K% B 1 R i B2 R 55 8%
mE, RS, frel 58 R SeHE M AAR 55 28 CPU, BEI/NT 100% gt A6
BENH ZROFRELCE, stiEdiny ks SHERERTTAHANER. 4R&1L
AKIE—1E, BOATEARRA S OL T e e s, Kb bRtk Ent & (REmnaledEH W
W), BEBRATEAA A Java BEFFIBIF—HE.

TR Z AR S 5 — N R AR b he fn e, PERES
H TP, MR, AREUD T YRS fidk, HRERTRES BT,

Xkt B RIS RLAEE BN FEE. SRbaEEE T2 0TIEAMR T
fig, HEA %/ CPU A FMATLIGE, (B2 ENTREBEARIFENRAN R ) f.
Bk, YA TEEER, S#ndgki (XERZARARMERBLN 208, i
ThreadPoolExecutor [{JHLLbfl B ) (e iR,

WA, RERKRBEEREZATERE, REGRETR. E3kd, MAKET
A IR AO LA ith 23 SCBL AT REPERERY 80%~90%; 1fi Bt Bl T s ge, WrrgR
AR/, (H S ik BLBR B/ X H T RGN, R RESERKRE LTI
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[FIRH, Rt s, TER RIMAR AR R R

9.1.2 ZEBER/INEKEH

— BE TR B KRB, SRI%PE TR R NS 1. REO LT, TR#E
SHB TR e TR E AR A,

Frfr/ NRFRBOR BN AN (Bean 1), R Al ARG EIER L LR, UNTEARS
B, BB SRR E - ERONE, PRSI (AREHAE). RIEE 2
W EN 2 —, Frix B RGN RIZREMALBE UMY Sk B i, i A B e KAy
i, ROCHTREOEITAIELRE. WRAEMAR X, P/ ER
B 28 MR ARGET T XN R HFER TR R KREREURI A &R,
M XTI, ROHPAARSE, G R% TRAFENIALRE, HHR AL LUCHE
PO BT, XA AT .

BT, HE A B/ NRFR B R SENAAE 2 AR O IR 2RSS E T, &
FUEEM X SRR S Ol — R, GRS AEREAR], XA AkEm
TR, AL Fh— R A FEREREMNK A AR AT RERR SE A B (XA
ERAERL ) o

FEMCACRE I v, SRR AE G RR LR ettt o e (AR Bk SR Bofn B/ DR Bk B A 6]
—/ME, SEHBLXFER), BT, FAEE.: AT RN ER R,
FEHCAB R, B T RES (E AR Be oy i (40 B ERRE AR [AE & — AR ), XHERE

FIRZNR AT LAZZIE AN T o B e B S A= 16 nT LADRE R JRDOIN , A SEBE AR IE AR, iR
A TREMAS k.

F— Al AR b 5 R SRR 25 IR, Ebdn, SEASSRBRMbAY B NVRFREOCh 1, BekEk
FEECh 4, BAERIE s —ASEERST, B —/MES: Re AN
W ®ISH, MBCEHA 2 MESERIT. B RIEAXANIERN, KRS GIEE 2
AR, SR, Lk AN O AR AL 2D B A — B R A 38 Y, 3R A R
XFGOL: 2 MR OIEHIRE, S PPRhNEE RIS, SRS, AEBRIE T, M5
WZia LREN T —MMEF O, s, M TERBEChR/MERZiih, —
AEERRE — BOIdE ok, BAMIZRA LB, DSCHAEA B, R ESREEA
A LB R, WL X AR R B AN A, B Ah, SRR R LSy Bhit, i H
BALE 10 4803 30 45h 2 1A,

R AF—LEnS IRIERRE, xR FVERERISENAE 3 P Sk, — i &, R R A S A EH
j&ﬁiﬁﬁﬂ? Iﬂo FRARSRBE R FF T KRR S A7 i, SC& ZRF2AY Runnable XRS5 T K
RN, SRS O, BEHGX AR LR AL 2 B D e TR BAE (X RO R X250
i} GC H"fo(ﬂl)

At xR S, XEHRHFAR LW, Mibrh A G bk, e AR %R T
fal Runnable Xt 4 (ANRSIHAT, stULWIME/MHT A bug T ). MRIBSFMLEISSIEIL, £
FeRi e R T RERAREE IR B, RAEE S IFOL T, SR Jm E A8 & v LAAT 2 (g x5 7
(Z0H 7 38), (RRIPLLRR Rt ST & P SRR TE R, RAZmEABR .
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T ARER M REAERN K (MRS BITEMBRARIILE £) Mgfith, XAHNE
HEEMFE, 60, RIRENSBRBAESAIITIHEESA 20 MES, B4 20 Bk
REFRIE/ME. FHRBXAMIZITE T RERARIILE E, ikt «T AL H 2000
MEFHIE(E . A RAERL B AF 2000 D23 RIERE, WY A 20 MEFSE, PGS
AR : AR RARODIT 20 AERFRICRR, 54 1980 A28 REFEAHEL, BT A7 n]
RER G 50%. Sfitith—BRAZBBLXFERIRIGT, HAa &S] T, kil — Tib
M IE R/ IME T

9.1.3 LZIEMEFZTK/A

SRR R PATIE S SR GEBI R ROAT SR L A SR /T AT S,
SRR FIR BRI — A, XS FBAHE . BAFIPES BEA FTRERRIER K. RS
KR, Horh S5 ok 4 A0 R R |], AL AT A S T2 B, Bln— A 8 sy
Web %5 &% . alRAMESEEMBIATp, BREALE 3 BehigT, I6H PR ATRER
BB -ATMET .

B, AT REMEFHITIESIOBAT, Sl SR /N, B8 F AN EFHFITT
£ 5 R BB S5 ASIR, ThreadPoolExecutor A ARMIMEE A (F—TI & E LF40Hh /-
) 5 MRS 8 E A 2 5, RTLAHRE XA ME.

SRR E R B R B B, X AMERLZAN AL, FHA— AR . 260 E, (R
AR R AR %5 B MRS RS A 30 000 MESS, A 44 CPU ATH, AnhdT—MES
AT S0 250, FRHERIZX B RIASFIEHES, WEEMESAIITEE 6 o8, X[
AEAE ATLARESZ Y, HAREBMEFTE | B8h, WEEESATITEE 2/, Hik, #%
it (RS [ R R IR M T EAIERE, MR IR E SRR —R&1E.

AEREGFPIE D, BT TSI B BRE, A INME % k£ %K. ThreadPoolExecutor
fi — A rejectedExecution J5 #, H F 4 B X F o W ( BN & WO
RejectedExecutionException), J FHARSS &% 25 ) H Pk |l A% . & & HTTP &R
500 (NEPEEIR), S 2& Web ARG #HMiREIR, JrmHPAHAENMBEHE — Kb E
FAE AR,

9.1.4 & EThreadPoolExecutorf]k /)

LRFRM I — AT A XA VR S A B/ NV A R ER, ARk T —MMES, mistis
Fi B AR ERTEI R, WEE— SR (—HELRR B RS, 15t aTLASLEN A
17, &0, EHEBEMAERES, nRESATIFELTEMARES, WL 2., &
ik, ThreadPoolExecutor fJZEEL n] REFNIX FARUEFT A HAE,

HLR AT 5 BASIRO% T, ThreadPoolExecutor & pes il f3ah M HiLk R, ALLT 3 F
ﬂ‘ﬁ%o
SynchronousQueue

#1#: ThreadPoolExecutor 4 EIHI & SynchronousQueue, MIZEFEMLAFT A S FNIRANITRITRY
—FE, ESHEBLRE. WRMANLRIETR, W bSO R IER R,
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NS & B — AR, R, XABAIINEIMNERGFFEFIES: Rk T —IME
%, CIEMLREKCRRT B KE, LA SEMETR, WEFHES SESwE
i, FTLACR AREH/DEIES, XD AHANES: (HE2dTHMER, RA4E
T EE BRI R KEBREIREA T HER KIE, mRESELE CPU HER
B, X AJREFTTRE, (HEHRMN&ET, KB P TRSER R, BZ—FHm, miE
BN ESRAREARESRED, XFERSELH,
RARIF)

i ThreadPoolExecutor $5EEAYE TCAPAFI (kb 4n LinkedBlockedingQueue), NIAEIE
HALfTIES (RODBAFIR/NEABRS) . X FEIL T, ThreadPoolExecutor k£ (X 534%
BN RO 2R, @i, Bt K/ E2IE T, AR B RS BRE i/ Mk
FEEOAHIE], MX R B FNEL & T [ e BB S B b s LI B AR .

AR

fEREMB Bz — N rn, (EH 7H KBNS (40 ArrayBlockingQueue) [
ThreadPoolExecutor 2 K — AN HEH & &R S, tean, RiZb.ORND 4, Bk
718, FiHIf) ArrayBlockingQueue i K4 10, Bfi & 155 BliAH BB G+, Zfgithp
BELEIT AR (WO K/N) ., BIEATIsE A, WitEiig 10 MbT%
R ARIMES, ThreadPoolExecutor H142 HFIH 4 22 .

WERBAFI i, T AFES IR, A & RE— . XEAZECARIE
WIMiEARIZIE S, Mk, B3 — gk, FERKETAFIhRE—MES, ¥
HAIES M H 22

ERANIF, M af 8 18R (BoRSBE) mME——FiEE, A7 /MEFSIEE
ReER, BAFIRA 10 MES, XBUR T—AHiES.

EARIETEREL R, b R M (X 08k (44), BMERERIIES
TEPAF R S fria T, xRt vTEARIE R GXRRA FAbR) . anRBUERIE
REMER 2, RS2 RET ELRBRRGEHE, ZME A NRE— k&R
B—abElER T .

MR ARGEA IS, CPU RIS, AB—UImRERMRO T IMABRHIRFE TLAE R
HOALFRAESSBAFI], AR ATRE(E S RIBITUIA D, IZRZINE &R G AR B G

BT, ZREIFARERTA M SRR, R FASMBEESRE, B2
AELEBRIHENE 2%, mRIZERIsiTIILE CE R CPU BERN, MAEZ
SRR, RALUESHERBBIMINBEARSE (LLanf E L% P
HTTP i#%3k) SIKRR, MM ARAELH., (AREXFEDR, Hi 2 EFFIBNT]
ELLHET F /N A e ? ARA WM THRAEE £ RREA, W R gty
e ARG REAERE. )

T R B PP, ADRETRBIMR £ LR R IR, (AR 7E 2R 3R 15 Fe k- otk
fielt, ATLARZFH KISS JRMI “Keep it simple, stupid”, #[LLKF ThreadPoolExecutor fA#%.02%
AR RSB EAME, ERFEFESHE, mEEAEHEFESIIE, WEERE
LinkedBlockingQueue; #niid A {# FA RAEE %, NIEEE ArrayBlockingQueue,
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RIF/NG

1. AR EAHEERE, SBbLREE L KEOBILHRE
s, PR ER ARG LR ERECE S,

2. SR AUFAAN. & B iR g, ERLEI TS
B AFIZEM

3. fEfi H ThreadPoolExecutor i+, %43 S ] 8L 1Y e T 5 25 HE ok Be 4P .
BRETI WL HOPERE .

9.2 ForkJoinPool

Java 7 SIA T —AFIEARM: ForkJoinPool 2, iX/MFE LI FIH Mb{E LR ATRIR 5
1 ThreadPoolExecutor 2¢—#4¢, B SCH | Executor F1 ExecutorService %11, fE XX
L N J5 1, ForkJoinPool fFENHFEEM — A EFESFIFE, HigES e E (4
RETENIR TS HERE, WAZILE LR CPU ) MERBERZIT.

ForkJoinPool 24 A AL & /1A T HI(E M X HHAY . (5 ATLL HM o A T3, XL T
BATLIHATACEE, RIFEAFROEREIFE /N R, — A2 HLE0 it 2 gt HE
Rk,

PIRTIEME AR, WSO ARRMIES, WXttt R M LA it k4
B, PemnZHEF — A8 1000 A TCHEAI B, O O BRI T 55 R AT 3 AR AE:
HeF-E & 500 HATTHEM TR, FHbFREEmE 500 HATHEN TR, Rieait
A THA.

R, EHEFRE 500 HATTENEY, TL MHEFRE 250 BATENT A, R
EAITEH., —EH#RPBEAD A (b3 F8EBE 10 A ER), XME 5 EE
FHIEAHEF BB A8, B 9-1 8on T HTIERR.

B 9-1: BPIREHFPHES
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B S AL 100 BAES RHEFH T5 (B0 T 10 4%, sxib ey
BT X B EURE A 10 R0, SiPr{ESBESBU AR RIm A B fe. 76 H AR Java JESCH
i, YD T 47 A EM ' SRAEAHT) . T8 50 £ 5 AMES R IRLeHERT FE Y
B, VAT —RFE 25 LS, R, BESH 2097 151 MEF.

ERMIFNE AL, eSS FE el R HIES ek, REAREEm. HTrrHEK
DT 10 R, AEENBHEFES LA B Z)E, G F5EA
MIES A REIF AR AR, RUEHE: B EAVTAES R, HBIRA BN
IR AR, HEFFAFEE R,

B A SR 55 DO S FF RS 52K, FrLAJCi: {4 ThreadPoolExecutor 4 L Bix AN ik,
ThreadPoolExecutor PNINERFRTCIHNS 75— M ES I MMBIBA G p S 52 . — BERRR I
ANFEFRE, MELREZERMITEMEATIES T. % —Jif, ForkloinPool NI fLif
HA LR CIEBESS, Z/GtEE YaTiIfESs. MIESwHERN, SR TUMTH b E
S .

HAF ARG HanBif A double B, FRATEUFEA /T 0.5 LRI, i
FFatitbas o (RTRESA RS, ANEmAER), HED T HMFM, LB
o AFEEL, T (B0 S A Bl HE P b 7R %1% ) . (61 ForkJoinPool 5
Blix—HhREAV IS AN T «

public class ForkJoinTest {
private double[] d;

private class ForkJoinTask extends RecursiveTask<Integer> {
private int first;
private int last;

public ForkJoinTask(int first, int last) {
this.first = first;
this.last = last;

}

protected Integer compute() {
int subCount;
if (last - first < 10) {
subCount = 0;
for (int i = first; 1 <= last; i++) {
if (d[i] < 0.5)
subCount++;
}
}
else {
int mid = (first + last) >>> 1;
ForkJoinTask left = new ForkJoinTask(first, mid);
left.fork();
ForkJoinTask right = new ForkJoinTask(mid + 1, last);
right.fork();

{E 1: a[LAZ% java.util.DualPivotQuicksort [lJSEHl, ——iF&iE
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subCount = left.join();
subCount += right.join();

}

return subCount;

}
}

public static void main(String[] args) {
d = createArrayOfRandomDoubles();
int n = new ForkJoinPool().invoke(new ForkJoinTask(®, 9999999));
System.out.println("Found " + n + " values");
}
}

fork() fil join() KX BAycH. HAXEH %, LHXEBHSIEEH S (£H
ThreadPoolExecutor $AATHIME S5 ki A X L6758 ) . XL LM T—RFINERY . MR
TSR TRIRIMES, HRRBRABIT—MES DR BIAT 5 —A . dIRFAR
HAEE, AR R, AR R MRAEE, X BERANTE TR E
M:fE: ForkJoinPool F1 ThreadPoolExecutor iX P4~ 7 (Al 4 2 WU B &R 2

B4, fork/join JERY P S BLRIHERS, MEMRATAE LSS T LA /b RAVEREE AT, (%R0
RS TFEALE 1000 A JCHEMI B i double f, £ 614 200 £ 5 /MES, (HiXEE4E5
MREZ KRR T (HER KR, wREA s LA 8 XAIE) .
{ Fi ThreadPoolExecutor & {72 (LI ILNITEZE 200 £ HALkfe, [BoAM /LRt 40 F R
FAESSER, i B AR5 RA i A o] HE R A RESE . £ T fork/join, FATA]
VASEBLA ThreadPoolExecutor Joii SEELAUELL: , Xk — M PERETL .

RAESRBAIET B A, (AENAMATRES SRR, EH X /M1, "L
il — /i i AL FH B, BARRVREMR 471817 fork/join BEEABAER, SRif0, 48
JREAR X 5 %2 AW, ] ThreadPoolExecutor 1k £ /AN ekfedaffisis], AR A SN

public class ThreadPoolTest {
private double[] d;

private class ThreadPoolExecutorTask implements Callable<Integer> {
private int first;
private int last;

public ThreadPoolExecutorTask(int first, int last) {
this.first = first;
this.last = last;

}

public Integer call() {
int subCount = 0;
for (int i = first; 1 <= last; i++) {
if (d[1] < 0.5) {
subCount++;
}

}

return subCount;
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}

public static void main(String[] args) {

d = createArrayOfRandomDoubles();

ThreadPoolExecutor tpe = new ThreadPoolExecutor(4, 4,
Long. MAX_VALUE,
TimeUnit.SECONDS,
new LinkedBlockingQueue());

Future[] f = new Future[4];

int size = d.length / 4;

for (int 1 = 0; 1 < 3; i++) {

f[1] = tpe.submit(
new ThreadPoolExecutorTask(i * size, (1 + 1) * size - 1);

}
f[3] = tpe.submit(new ThreadPoolExecutorTask(3 * size, d.length - 1);
int n = 0;
for (int 1 = 0; 1 < 4; i++) {
n += f.get();
}
System.out.println("Found " + n + " values");

}
}

fE—/iig T 44 CPU MIHLE b, ik BEACED AT LA 6 40 %I B4 7T FR I CPU, FH4T b7 %
Y, [AIIR3E4R % fork/join 775 (51 b A5 RE G B FHERA AL FR 200 /5T 4. AT LAT L PERE S th
B gk 9-4 FioR,

+9-4: I TR AR
SEN oinPo ThreadoolExecutor (%)
1 3.2 0.31

4 1.9 0.15

WL I PLESF 4 4~ CPU, 4 GB [ E N, MlikH, ThreadPoolExecutor 58 & N5 %
GC, 44> ForkJoinPool MR AL 1.2 F7E GC L. M FHREXERME, X ST EHE
RA, HX RS R 2. CUEMEBE S M R ath & 5% ForkJoinPool HYPERE
IR RO E, RATRESER, FOEXAFEEAF X,

ForkJoinPool ; ﬁ ANEOMIRRME, BB T TIESHL (work-stealing) . iXHEA Fifd—
LB T X ER AL A LEEA B QAR ESFRIASI, SRS EE
BB IR, B A BT B2, EA MRS P SIS, HERE,
B 200 HAMES A — AR BRI TR A, ForkJoinPool Hy iy H: fth £ th vT LASE B
H AWM 4 E5% . ThreadPoolExecutor MRS iXHE: AR —AMME S5 5 B AR K AU ]
H AR AR A/ T1E,

R BRESE R TR /T 0.5 RS, A, mRREPEHR T/ FE,
RAFBAD T, SRAEMNL? —AEALRREEHZ CPU HEA LI T LA ATLEL
TARY .

for (int 1 = first; 1 <= last; i++) {
if (d[i] < 0.5) {
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subCount++;

}
for (int j = 0; j < d.length - 1; j++) {
for (int k = 0; k < 100; k++) {
dummy = j * k + i; // dummy is volatile, so multiple writes occur
d[1] = dummy;
}
}
}

BIohH 3 85 SNBSS ToC R A S v o o BACERRY,  BUA TSR 5 O R FoT

FAERELFIE SR HE dl0] FEEER AR, fit#H dld.length - 1] N AFEER
K IRt i]

] A B2l 5y b 4 BX, H ThreadPoolExecutor RbER, X /ANMIAA —AAaFauh . iHHE
K% | BRI TR ERAC AN a A RESE Ak, LB B — B 4 SR TRt
HKHEE., —BEANKBRER, ERECTERNRE: iASEIESEE 1 MERETEKR
TR KNES .

FEBLEE b 200 5 A1 451 ForkJoinPool rfr, RUEA — /MR ST T6H 4 84 ORI 10 4
TCHEMAERERER TR, (L& AKERAA TIEM, EM MRS, CPU & RHF
IRk, X BIanEE 9-5 iR,

®9-5: ALEBS10 000 T TTREILARIETE)

2724  ForkJoinPool ()  ThreadPoolExecutor (%)
1 545 533
4 16.6 242

Yitorh A AL, HRPTERIR EEA . X ATLAEME. AEbanfrscil, iR
R, B AR R A AT AT, BTCART DAL EN 1T A0 (A& — ¢
M ORI 200 FMES S AV REIFH) . HELibh & 4 A~ LFeM, ForkJoinPool
RS IR E S R — AR EERI RS JLUPEMIKA R R, #BRERFF CPU RIT
E2IOR

X FE DL AULE “AN T, ROA RS & BT AR RO Rl EL b AR 54 (FR iy v - O AT
FR[LARAR “HET), —RifE, RS EBE, {45 B ThreadPoolExecutor
PERESE4F 5 MAnRAESS AW, Wi ForkJoinPool :REE 4T,

WA A IYERE S E L. IEFUI% & fork/join JUBY RAZLEMBA mAE SIS H . 7E
XAEFr, BAGFESE T U4BAK/A/DT 10 BEEHR, anRAERE K/ A 250 Jr s ik
#IH, AL fork/oin MR (7E45# 4 4~ CPU IHLES L, ALFE 1000 754 e HEHIF L)
2 RBIE 4 MES, HAERER AN ThreadPoolExecutor —FE,

B—Tit, MTEAET, EARFEOMIAS, k808 N A EAFRITERE, AIGEGIRE %
%5, # 9-6 fihl T~ BRI EAR .
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7%9-6: AEBEZ10 000 THBIELEBI6T(E)
HFEA KD ForkJoinPool ( ¥ )

20 17.8
10 16.6
5 15.6
1 16.8

BahH1Ti

Java 8 [1] Java " 51 A T A zh 3 F7 1L 5 B 2R B (9 6E . X BRI 47 10wk iRk T
ForkJoinPool 2k {f F, Java 8 xR INA T —AHiketk. — ALy, wf 4Tl
A R E A AR b ForkJoinTask f#i i, x4~ 24 dLith & ForkJoinPool 21 —4~
static £, HA/NERINIZE D BArbLEs EAVALER 255,

XRPHATILAE Arrays EIIRZ BT G b B K A, BAE(E R frPus e e BB /Y
2, BUERAEMEA CENT &, %, 18 Java 8 i Stream FptErh A H, LFFEE
g eE L (SFSIF i) PATEME. Stream 1)L ARIERERHESTES 12
BIHE;s EATH, F1E— T Stream & 4n{al [ shib H-A7ACHRMY

B[E-NTRE—RINEWKENES, TS E RS E S EIC AR EA S
ik
Stream<Integer> stream = arraylList.parallelStream();
stream.forEach(a -> {
String symbol = StockPriceUtils.makeSymbol(a);
StockPriceHistory sph = new StockPriceHistoryImpl(symbol, startDate,
endDate, entityManager);

3

X B AR S AT HH R G S . forBach() i AR s R P TR B 4
%, B/MMESEBS A JLH ForkdoinTask bbb 8, ‘EEINRE L 5A T ME AR Z
Fre, AR — SRR T IR R (Aid 5B A fEH&RbMLL, X
B SRR ERS).

5 # ForkJoinTask )k /Ninis B HAE MR EFERE, BIMEIL T, AdLibigt
BEETHLE LR CPU $t, anRAER—HLEE LisfT & 24 IVM, IR REX A2t s, LA
Bhix2e JVM k4 H CPU, Ftih, #ns Serviet RESSHATENIHATIES, Mk AEwH
f& CPU At b RS M, ATEAZE BB/ MDA bR, B, MR HIES
ZPHEEFRF VO St B, thaTLA% B RS,

XAMERTLLE % B &4 /@M -Djava.util.concurrent.ForkJoinPool.common.parallelism=N
KATE

FEAZZRIAEIIE 9-1 w8 25 bl 20 B o A7 TR 22 05 SR k& e, % 9-7 A
I [H] [y ForkJoinPool (4% parallelism Z%:EMEIXE AL ERIE) BHIAN %R S forEach()
K& e T EhAR,
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R®9-7: 10 000N RMNMBH L AT RG]
7% ThreadPoolExecutor (#)  ForkJoinPool (#))

1 255.6 135.4
134.8 110.2

4 77.0 96.5
81.7 84.0

15 85.6 84.6

BIANGR T, adtihf 4 MR (FEXAECE T 40 CPURIHLES 1), FrLAZEHRIE 3 17
A—BEO. EEEECH 1f 20, XRERSIEHETRIBRAFO: BIFELEER
A, 2R T B X AR A DU, R LAY R R R MR A R, X A R
forkach() B A YA EMITA: BERA T -IEREBITIER, LR T A Kb r8R
ReEEK [ Stream ROKHE. BIMELESE | MK, Attt &ECE DM —ANkR, Sk
RAERRAEERITEER, (Fk, (/T 2 /MEFRA ThreadPoolExecutor FIfER T 1
NERFEN) ForkJoinPool [UERT HA<AHE] . )

FEERIFAT Stream Mg S H B HATILRRERY, A RFLEIRE AR I, WL E
TR EmR 1.

TRIE NG

1. ForkJoinPool & fiZH T, A%,

2. MiZAEEO Bk WE, Rk IES (TR R EAAE., BlEAE
S APEIRMERE, HaRES KD, WESEORITI R X KEA—,
.5 PEAE I RE

3. Java 8 {EF T B 3hFHAT1LAReES A B — A~ A 34 ForkJoinPool 554,
FAT AT RE T EARE ST PR L TR 8 X AN SE IR BR A R/,

9.3 ZKERY

EFBA R, RERERA LRGIFh, RASBIFAERFESIITR, miER %
R, MRVILEST.

B#5 Java H£i&7E
AATY, R2% “F ¥ (synchronization) XA KEE, T2 X HOHKL: X
BRBE—ANRBRA, eNF—0TE2HGRALER$HY, FRAA—ALKA
i FEIAA, BhfmE, BEE 46 R synchronized X4k F k47 65K D%k, LA java.
util.concurrent.lock.Lock 5 4] 4% 47 69 X 44, 7 3L % java.util.concurrent f= java.
util.concurrent.atomic &, 1 &4 4X a1,

FAEAVE, atomic THRAFEARMAR Y, £V MK CPU SAZKERARIME, €1
FIRAT “Hi 5 44" (Compare and Swap, CAS) CPU 454, mRA T FEE2 L%
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MR, £RTHFER—FRE, AIAT CASHEAHNAAELRRIMRE, A TEXRAY
HAHBAERT, R —ANEALSETZTR, NWINMEALLMEE,
XAHAF KB A ARG E (KB aaitR), Afm, PPk CAS 54 & L4,
FraEe), cMNNARXAREMEF XHEAGXFOFTA: AFAEAKR, RAYL
RALEXERBAZRR $ 707 FIAEY A A,

9.3.1 RFHRM

[l ARA X P REA AN TR . Ho—,  RFIFE R 2 e b B AL OB ] 2 SN 12207 R m]
fingatt. K, SRR BIFTE L% CPU A, FrLAL&RZnatERE.

1. BF 5 HEEHE
FERBEEN, HENMHWS B L4058 Liafiit, fniElk (Speedup) wTLAFANT %
A X (B Amdahl ZE£E) -

eedup = —l
Spendep i-P+L

P R FFHATE TR B AL RO E], N AR B RES (REEA2A&2E84A CPU ATH).,
FRCA, fns 20% MOACHS 2 BR AT hATHY (X Rk P A& 80%), £ 8 4~ CPU m[ fH, WI=ILA
THAFEFE & s O Tk Ee A 3.33,

MXAEXATLAF H—- s, BIBEE PEMPEIC (b, A E 2 RE ST
719), SIAZAEBRAARIMEREM AL SR 2 TR, PREISfTHh D& Z BT LA 4n
WEE, FESET]. F£X406FF, A84 CPURTH, HITAIRESFHAEERT 8
i, (HRELERA 20% AR S FTHATH, SIAZAKBROALH®L T 4% (R8T
3.33 %),

2. SIEXT R HIFFH

B T X el gty izm, [ESRIEARS DA WA AR H .

B REUE DU A, R A WS (BIRASRRREA [EI 2 Ui R A4
8i), AXFHEAIFFESHM L/, synchronized L8 F1 CAS 84 Z R ARMAIZER. E
=41 synchronized Bi#FRAAERZRE (uninflated) 8, 3RBEERMBIRI I L T 99F0HY
¥E% ., dEE4H) CAS RRIBHIASE /b, (G 12 EAGIFXETHERN, "JLZ2%,)

EIEESMNAET, FHATES., 4% 2 MBI REAF S8, ATLAR X4
PRI (inflated) o XARARFER, AER 2 EL 20 MEFRED R R —4
B, PATHIARRDER R, (20 MERBRELABATIMBILD, 242K, WASREREY
tn, AR SAEFTERI A2 EERY, XREA.)

T CAS H54RURED, UAFEsE4 i, JFHRTTEMA. CAS JIEE T —FiRM

MOsRmE . SRR BEANE, AT, AREHRGIERA BB, mRIE %
T, W4T CAS HIRID L PR R A TIX RIS, EHRIRIMEILT, aRA M8k,
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BIEMEB &k CAS FriR 3 iIE, BLAMERSFEE S LR WEBSGXAE, )
AR RESPRATCMRIEIR, At ELEd, MMRBEASHEAXHNTIRER, (LEMHET
4 CAS TR E LB, FEIK B SN, (GoR b AR rER Rk, AR
T CAS R A S Z w4 iR m, thin, RER L LER, ENE8 AR KR —
A3t 5 A Atomiclong.get() 75, 1AM E TS HEMARH . XEHEHETF CAS
R 55— A,

R 2 AT Java A 1Y, (R T Java N (Java Memory Model), F1 C++
N C FIEF AR, Java Xt [EIZPHHSCHI N AF1E A A& O ORUE , i BLIZORIEE F T2 CAS
HIRY. EGEHIRIZPLL R volatile Ly,

B Fh{ERHRY volatile

Java A AR A B PR TA MY Y a, F2FRFTHE—MRE AR K
B AP, RANMR RS EEEZ—/volatile TF AR AERET L K54 R

public class MicroBenchmark {

private volatile double answer;

public static void main(String[] args) {
long then = System.currentTimeMills();
for (int 1 = 0; 1 < nLoops; i++) {

answer = compute(randomValue[i]);

}
long now = System.currentTimeMills();
System.out.println("Elapsed time:" + (now - then));

}
}
%iEBRLMARD, CTUARTFEIR, F2] 4T hKD:
for (int 1 = 0; 1 < nLoops; 1 += 4) {
answer = compute(randomValue[i]);
answer = compute(randomValue[i + 1]);
answer = compute(randomValue[i + 2]);
answer = compute(randomValue[i + 3]);
1

2R JVM J& answer Gk G L ENFABF, CHTUZEHFABAET %k,
2R EAZBEE (AA A KERREINAFTFAS), AL, RTRELLER, TUK
AL BT A 9B IR 3, ¥ answer F] volatile & L, #fk VM oL #R 4 A ok 1A 31 6 it
HEXR, JVM Rt fiiiipiX 2, BAC ARF @R EAR L& AZE R, KEA
4 (main memory) ¥ #BUXAME,

A, £TFFOREALEHZHH T FLEZEA—/ volatile T &
private volatile ConcurrentHashMap instanceChm;
public void doOperation() {

ConcurrentHashMap chm = instanceChm;
if (chm == null) {
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synchronized(this) {
chm = instanceChm;
if (chm == null) {
chm = new ConcurrentHashMap();

...... A 3x/~Map
instanceChm = chm;

A XA T F, volatile X FEMT ARG, —, Trliz &2, HashMap R £
A —AB 3R F M4 ty, da L RH %2469 & 415 1 A AU AR 2 instanceChm
¥, doRY A HashMap #9 X 45 A 1% A instanceChm i NS4 &, W] F 2 &4
A TR aA 2 — AR oMt Map, £ =, € TUAHAK L Map TEMHLE, ik
BALT VL ZBP A EEAM B AN T instanceChm T &

R0 HE R R AP E (Lt s) MbiE, s 4 BRI, BRaTikS
e bk O A7 FE 7 A7 2% oh, X BELL BLHRAE BN DR E . 7 A 2 (B b 2R B AT
WHY s SRTLBE ek T3 a5 PV IEAME, SUITEEA BT S 17 88 b I E R R 3 N
frrh, DMEHMERaTLARENXAME. %517 SHE L ZURBT IR HL, ot h 8 fe [ml P43
il

KRIESSAEE AR, RRERERE, Y- NEEEIFEANRD O, LAEME
S MERIFTE LN, X B A ZE L S b R B A RE A B B e ke, 2%
U3k, 2T CAS WTR IR CRA% V01 1A 5 e i 28 B BERIET 2] =N AE b, Arich volatile [y
R, TieftamHpiEs T, BEEENFPER.

B EGIRR], %S 2 R Java PHEREA K E A, BMEXA EXRB TR
L™ B CRES (Fcirdkantt) ., FEESR AN BRG], mHE PPy
{5l - :

Vector v;

for (int 1 = 0; 1 < v.size(); i++) {
process(v.get(i));
}

A, BMEEXNEREREAR EREA . A FEHERIEE, process() Jik
dRE s . HIEHEEm, RIBMAET stze() il get() HiLAHAS (AHCSH
HIFRNELT ), Vector 2 size() fil get() K& RF M, A XM EENST
a3 BB TR K RE R,

XBEARE Z AR, &f H—2 7, FFo0e, EEXNLRIFA stzeO) fIHH
get() Wrp Rl iR A, Vector X AVIRE AR WRES KAk, AR 2, B %k
BT XA R E— e, Nl get() 7544 ArrayIndexOutOfBoundsException,
B 7RSI SR, AL RE Y [R] 25t 2 5 22 I
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— R SRR RES . Ak AR S A RS TE AN RN

synchronized(v) {
for (int 1 = 0; 1 < v.size(); i++) {
process(v.get(i));
}
1

Zng process() F ikt ATHHRIRE , HARERAFHbARDL @, [ AiX A~ Vector X &%
bR, B— k%, Gl % vector MR ATRER LER, SxAEmE Al LU Bh&El Ak
FHATICR R ITE, ANt H A LR DR AT RES (& i 41 Vector X4,

A2 T R AR s AT P TERY AL BE SR Fh A 56 A R R ILER B I 25 A7 2R AL
BREE SR RAVALTRES MALL, WREE L RFT. kba b, XBRIEVF 25 LT TR
K], mdA HI e, RREESK BN REA KRFFE M, £ T SPARC kA
HURF, A HEL T 1)

ERARRERE ., ERA/PNURIFAE D, TKATRELEE F /7 2 RIFTAHSCAT 7 SiF
. (HEIEMZE CPU ERIBEILA LEEL R ZE WM, & TELEZFMFFINE
LRI CPU 2 R L, (R XA A e o () RO 2 25 oK

PRI/
L BRI A MAPERE T Ay BRI T R AR AT fgad, LR 3R EUE
RERIFH.

2. [RIFHINFFESL, T CAS HYikHEFN volatile K FPERERT RS A
RARIEN, FEHlEEAREHFFSARIL L.

9.3.2 EHEEH

ARTR RTUASE A, ARINEIAO 5 sk A 2 REme L TP RE . A PP — R MR 25 AT LA
’;_:ZiTj‘O

H— RGN ST ERARBR R, XD R RATFETLS T, HRIFLRER
%, % Java MEOGERPH, HEENARLFTEILE, Randon Fuh Xt & 12FA—
A IDK HEI-, BIE LR R B & T—/ #3¢, L4 Random 2 rhiy [l

B—H 1, RZ% Java MREVEIIEARE, kFELSHHARNTA. UL NunberFormat 2
A XA RH LGSR LR L 2N, FoATEEAE /> java.util.Locale SEf, LAME
EFR LT R, XERERI ROEAIET &, — B H—4 512 )5 NumberFormat
EEMb TR, (H&X XN E N R TR .

R, EAFHIROR (] ThreadLocal X442 .

public class Thermometer {
private static ThreadLocal<NumberFormat> nfLocal = new ThreadLocal<>() {
public NumberFormat initialvalue() {

NumberFormat nf = NumberFormat.getInstance();
nf.setMinumumIntegerDigits(2);
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return nf;

}

}

public String toString() {
NumberFormat nf = nflLocal.get();
nf.format(...);

}

}

W E - R R, SRR 7RG (X GC RRgmE/ME), il a4
X RIS T EAETE S

K OREMET CASHIBRT R, AEMEXL L, IAREEERY, EREBRAR
MR, EREXNTRZT, EWaTLAAE S FORAITERERK, SARIRFEIRCR.

T CAS MR FIMERMIRI D 2, HZERFE b I IEE A FAMAEENHCRN . M5
BHT CAS WIRIERE AR 77 AR FLZHF A BB, bean, JDK SRR 75 {8 b E
#F CAS (RIPHYIH5E%: Atomiclong R 2R{UIAYZ, GCEEMEMIXATLAER T T CAS &2
BRI S EENFE BT, Flangn TR

AtomicLong al = new AtomicLong(0);

public long doOperation() {
return al.getAndIncrement();
}

XFEELA T AR«

private volatile long al = 0;
public synchronized doOperation() {
return al++;

}

ZRFW, (ERMERENARTAER. mRAA -8 (WRAEETHII TR,
{6 b3t AR B R A9 Gl B MK T A & B E SRR P REE ZH T TRIRMN (5 12
EWSIATEAMRER) . (BRM THETHOAE, RERBEMEE (M HaRA
MASFETES, WL HFMRATEZERRELLET).

2R BT E R P SRS R B, 93 — AN E R A SRR IR, & K IAEI IR
EHFERKIITES , XMHAEB LRI EXBRIIR AT, AR SR R TilE 3t
ERIRTEAKTREH I, MAE L8 HEsIA TEZIFAALAITES L.

EH5 volatile TE
FEAAAHLZER A volatile TERBI AT, AR TASATHESF, &R
&, *fvolatile TEMR ¥ ELEFLR.
A% AT & 1 B ForkJoinPool ¢4 4| F &L & & — A E 1R it 693K, L dH—4
volatile T ¥ F £ & L 69k H4€ X & CPU B .

for (int j = 0; j < d.length - i; j++) {
for (int k = 0; k < 100; k++) {
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dummy = j * k + 1; // dummy&—/volatileds i, Ftbk A T LIk SHR1E
d[i] = dummy;
}
}

dummy A & X A X B RGHFERG—ANEPEE, REVTFA4ANKALAR T HAT,
EREMNBEHRINMRGRRA LS, Bk, #1RF4AR%Ldimy TE6EF, #F
P ey KA 16 FFARLTART .

AR, 4o RAE dummy 452 % static T&, FHAL AL TN, LAR 2 NERAZR N
[FliXAs volatile T &, FA6AXFE % 209 47,

an3 2 FERTIHRRY, R IR 7 B oK K i A () v ) PR SA RE .  Sa BLA T+
IRHLREBERIX — L. AnRREAT RS L SCRI R o, mTUASEBLSCHb R LU PRI T 56
k.

FERFNEOL T, FELLEE T CAS BRSSPI, ATLAE Aan T a5 0.

AR [ R AAFAETE SR VTR, A2 T CAS R EMR THEMRY (BAR%
SNERRPEER).

AR U (Rl IR A (E R FE G EITE %, IR T CAS IR ERTHREMRY (if
HAGERREZ).,

Wi 5 T U ] B ) 3 SRR AR R 21, fESE— 2, (RGeS a2 A SE R FE
FESEERrh, X R HIEBTTE KRR KRS L.

U RRIER 2RI, (EAXWHSAR, % T CAS RIPASZESHIILN,

Java 8 MIFHERZFHRRIEFE

java.util.concurrent.atomic &L &) £ 4 F] T AT CAS #9R#E, mIEELANE T, B
H, 5HE AR P FikkigmEANlong EEAIL, £ A3 CAS RIEHESIEF
BIAZAT, AL L (rb4e Atomiclong %) #ydeibiite & 247,

Java83l AT R 3 A RAM A X AFM: R FHMEB (Adder) #» E 0 &
(Accumulator, }t4e LongAdder £), 544 6R T E4ak, X £ LT P 45 M £ 47,
L % A& AZ R #7 XA LongAdder 47 BF, X ANE T A B S AR A A AN BAZ T 8 R,
EEAE, REBERNTEFHFA LT ALEE: WA, BAEEAR LARKE
BT, BARARRTARiAE, 26, YEANAKALZRKRYAINENR, #
et o mAe R AR R Ak,

AEFRSBEZALSFOHALT, MM AARANEFR R, NEBOF A
GORTA—H, AEFEFRAARALT, 2HELh, TLEH2RARSIAH
ARAMA M, IAKALT, RREMIELSMARE, BAHLMEEENTHA
wANE, R, PRAEFEFHAGHEALT, BHAGRT R4, IL2H AL
BELAAFRAT,
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B, R EXHRD TS AT LS A IR R R I, X R 2EREA TR R
X, FA1AREIF B, BURSAREE IR B A L. At BRI R XA SE
0L, 15 AT U T IR R

R NG

1 BRI R RIS, BEME DR A B Nz —.

2. KBRPHERALZ RS2 M TREFLFEAFEELALRR L E
RPN, A,

3. WT SR EIL SR, T CAS BT B8 4 R 2 75 5K
L

9.3.3 fHH=E

TE[R L T RERYREM 5 1, A — AR HHEE], BRI (false sharing) . fEZL&FERE
e, XA A Y B, (HRREE 2 LS BOMAREL , IR 2 [R] 25 1 R ] S A . it
K T, Dbttt — Ao B BT (R,

Ph e 2 FREAS B, R CPU ALELIC m s B AR 5 R 6. B IR B2 v O e «

public class DataHolder {
public volatile long 11;
public volatile long 12;
public volatile long 13;
public volatile long 14;
}

X HAEAS Long (HEMRAEAEMEAT RN AL B b s bodn, 11 ATRECRAFEAE OxF20 iX AN A-1L
B, WL 12 S{RAFA(E 0xF28, 13 78 OxF2C, LAMLHE, MRFEE 2, 6Kk
PN A B I 124 B A A R4S CPU #% 1, Ebanist, M OxFOO £ 0xF80 1 128 717, Angk
A 2 MR B B, WIS FERE BN 5 — MEIZEAF4T (cache line) H.

KEBAEI T, QXA B BB ER A RS AR P U ) 1o 5 e Y RE A4 5 5 Bl
AR, MITRA AT RE S Ui AT S A B, A i 2 5 51128 bl a8 24 i ) oo iR 2R AT
e NAEDRDAR R B, X REIRARRIPEREIL S .

AP R AL, YRR ST AS LR AT P A SE A (B, 2 i R A A0 2 0 b R A
XANAE B T, HAb LR R AT, JRER AL,

FAVRER, ARA £ BRI DataHolder B R A 4.

public class ContendedTest extends Thread {
private static class DataHolder {
private volatile long 11 = 0;

private volatile long 12 =

private volatile long 13

private volatile long 14

0;
0;
03

}
private static DataHolder dh = new DataHolder();
private static long nLoops;
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public ContendedTest(Runnable r) {
super(r);

}

public static void main(String[] args) throws Exception {
nLoops = Long.parseLong(args[0]);
ContendedTest[] tests = new ContendedTest[4];
tests[0] = new ContendedTest(() -> {
for (long 1 = 0; 1 < nLoops; i++) {
dh.11 += i;
}

b;
tests[1] = new ContendedTest(() -> {
for (long i = 0; i < nLoops; i++) {
dh.12 += i;

}
s
[ ] tests[Z]#utests[B]&{u ......
long then = System.currentTimeMillis();
for (ContendedTest ct : tests) {
ct.start();

}

for (ContendedTest ct : tests) {
ct.join();

1

long now = System.currentTimeMillis();
System.out.println("Duration: " + (now - then) +

ms");
}
}

SRR M MPENSRAELTEA TS volatile (AR, Hihg M SRBRAVEFITED
KWIEE, WAFESAER M. &RmE 9-8 i, HAREMBEXBEOE ZMEZET,

R®9-8: FAMHAFEH, X1 000 000 ™MERFIBEIGE)

ZEN  EENE (D)
T1

52.1

91.0

128.3

B

TR E, AR ERLSIWRIED (2 volatile) R Aikflt, CPUZFHAIE[%
BWESAT, KRG TRATCEBIRNIRF AL AIER. Rifi, Pl Java RIFHRRI SR
BoAE R TERE FE (045 CAS il volatile #yik ) Lt S4B A ENTFE. FTLLX Fhy
DL BHE WA, fEXAFFr, ik long B AV volatile {1y, APZ4miFas S ixee(d
WEIFFa, NEAZONER, MEHEKRY 7.1 BPRITeEE.

R, XREANREF, [EEeRE T AR S mieaE o3 =2 @ik
&, A EW. SRNEE, £F 3 EMHEMRME THES, BAWA Gty
=, FAXFEE S S22 AR RS F 1 10 ik,
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MR FEEMIE, HARGHEEN BaRttiA Figk st = T E., tkan, Intel 3tF —1
ME VTune BB FF, AT LLAE of 45 45 2% 77 K iy v S5 ek SR AR I D5 3L =2, e 9 J5U AR o0 #r 2%
(profiler) m[AESHRMLLS & AL FT )BT 4 A% (Cycles Per Instruction, CPI) [UAHEH
B RIS TER N — &R AR A0 CPLAER 5, AT RERUR & AL IEAE S5 106 B AR N A7
WM B EF NS CPU 47+,

Bo, Bty R HE L E MK, MR EFESI R, JEAFE 08 R RER
A, MFERAXANER, FELGH TRIEANA Z SR EET R =2, (0
ERZ NAAHREEEE QR ZARTHER, Intel VTune FHHLSiE : “#EG It/
TFBot 2 A", )

FPR A3, FTE RSk, BN ORI R ERASTHES A, (AT
I, THRCRTUAE F R ERAE ek fT, KA RAERA 5 B3 DataHolder A5 &, ARl
JEH S ARBELE D, A K AT REH B R AR TR E S, BIERTA 4 SRR AETEINES R
[ ST AE R, AN S RoNPERE

F2AATREM T AT (padding) A&, Ul H @ mEBHENEF T, wRE
bR CPU HA~ 128 FVHIRAF, IBAR THEXHEARAAER (WaheEs) -
public class DataHolder {

public volatile long 11;

pubilc long[] dummyl = new long[128 / 8];

public volatile long 12;

pubilc long[] dummy2 = new long[128 / 8];

public volatile long 13;

pubilc long[] dummy3 = new long[128 / 8];
public volatile long 14;

}

(G FEAE B ST AN, B TVM AT RES B R HEAN LSk G R0 A =y, LAERT A
BERRIRIE—IE, TRFTARY long WRER(IAZ BIRE 1. EHEASRRERELIE
ik, T2 ABAIATREMEE R, (BRFZIEFFFVEREKA, HAIK.

(R BLFER RS 1k Dy 3 b A bR, EFERIA/MREERIMN, BoAA R CPU RIZRAF K/
WA, T IR SRR R se i, xR s iR (A2t T
P fig) . Ak, aREA RS ERSGEL R, HaRAN S BAU RS

@Contended ;¥ &

Java 8 HANHr4Fte, PPAESS R 452 FH& (JEP 142) k#9% 4, AEAFXAEA—
A7 892 (@sun.misc.Contended) RARITAZE JVM AFMANEE,

BAEZMAEHEERER: RELRA—ANIDK¥ &R £ (JDK Enhancement
Proposal, JEP) #t:, 2¢ £ 2R BEIVM A SR, INERATAHALARGIK
A (B, ARG LARERE), FHRAKE,

o R ARE AT F AR AENESE, TULEERZER, — N FRLE, AH
JVM 7 @Rz i78 A CPU 8984, MUTU A E R ESH A6 X ), A& % AMD
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(RRL®RME W) fERETHARAFTRDAOHFRLLEH, KEHIVM Ritsh
MEXRLAKDRE S, FeTAHRAR AT E—H, EAEIMNIMRAKK3EMA
EB KD, FrARENARR,

BINHAT, 7 JDK Adreg L, JVM A ek iz, 2 48 R KADE R Z i,
A% A JF| -XX:-RestrictContended 47 &, & BKihH true (Fvk# 7% 2 M ILIRT JDK £
#R), B—7s @, X IDK Fey Az A, MR E -XX:-EnableContended 47 & ,
T HL2KIN ) true, iX %8s Thread #= ConcurrentHashMap 2 &5 & /)s,

BRIZE /N
L FamE S volatile B RSGR I RIP AN, Ph3kxiPEgER
MR A o

2. PHILEMRAERN. mRIENERFE LIARFRN, FTLREIZNRN, F
B 5 I S H B E R CAH IE AL

3. Bdpllid MR R B R HEERTRERHIEE, (EH—F
BRLE, AMATLAE RS hR A ERBRI AR EFTH.

9.4 JVMZIERL

JVM RS EETROLSRNE 7T AR R AR AR RO RE .

9.4.1 FT&ERKX/N

UEREHERE I, TLAAN SR ANNT. BOSREE - RARK, BERGHE
KRFIZEREMIRAAKGE (Fban, main() B T calculate() #i%, ifi calculate()
FEGHRAT add() Fik, HRAEXEFERILRTER).

AREIRTIVM BRA, HEBRAROEIAMUA 2R, Bkwm#E 99 fin. —&imis,
RAIE 327 JVM A 128 KB U4, 1E 64 i JIVM 4 256 KB ftk, 1R % 5 FH Scbrik ol LA
BT T . WRRXAMERBERKAD, BEMGR AR, YESRENARBES KM, St

StackOverflowError,

R9-9: FPJVMBIRR ALK/

WhERE | ok o
Linux 320 KB 1 MB
Mac OS N/A 1 MB
Solaris Sparc 512KB 1 MB
Solaris X86 320 KB 1 MB
Windows 320 KB 1 MB

fE 64 fif IVM R, (AEENFIEE AR, HEHE/DRIAR TR LR RAENTF, &0
AP RIZREXAME, 5—HE, 7£32 6 IVM |, FERB/NIR (Fbdn 128 KB) #:1E
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RANANEEAIERE, XA AT UAERERR 2 (] B CD o N A, (7R TVM IHERT AR —2E,

RREENT

A R GBOGR AN G RO E KRAL, 4L A M d OutOfMemoryError, X &ek & 7T fik ik
MTATFTIMAFAZ—,

1. £324289IVM L, #A28f SR HE % T 4GB ¥R kE (XZ)F4GB, i
ETHRELAR).
2. AAREIRCLBIAT EMAA,
3. £ Unix R#&t A% L, AP Ol Bk 2| BMIRG, X7 afmeg
A2 LM A e— ik AE,
BV RO KT VASLIRAT A F A, {2 R4 F ZAFAEA 2R, @@L, KN
T IVM 8 A ok SRR AP L, R HE AR 2|48k HEE

BMAR L FRAR AN, RTUME R -Xss=n AR (540 -Xss=256k),

HRIZ/NEE

L FENAFEEE R AHLES L, rTLAB D ZR R AR R/

2. fE 32 iy JIVM |k, RTLARUDE AR/, DAETE 4 GB iR %S H] PR
R, TR AT CLE RN AE.

9.4.2 {REH

LS R, VM (FMRIERSE) nTLLEFR T BCBl, BIRTLABE 2 bz T, Ak
AR BE 55X (round-robin) SRTFHL. EAH R %, BIGIAT LA R T3 E Ui A
L iDES

flre B0 SR BB IR R, AR — AR AR TR, IBALRE T —khdT R —
HEHRA A RS T TR RO B FTRE D AR IRAF AL B SR IR AP . ARET X R IRERIFIX
EHRIRF], b RaTREsm AN, aRIKH TiXa, HRESASGE. HEE A
M FHE—WILER, SRTERETRES M,

P, A TR T (ARG RE MAR S 2% ), fEfm I BiA s ol T, M
AEAWHEE, fEABFZRPERETY T, ARILRA RIEILS Uil 4 H B, tFFx e p
{#i Ffl -XX: -UseBiasedLocking yETfAE Flfhlnl ], SHRIRECkittERE. R BIBAETT B,

9.4.3 BiEd

EACEE [R5 B e 4 a BIE, JVM A P RPERE, A SR B P A PR ZERI LR FE, W]
PLLEEEATCTEIR, thit—2R54, AR ax o, el LA e A2l A —1BA
H, e GBS e (15 CPU wl it H (b2 FE () o

AR 2 AR T A RO A IR, BT IR (FriEAILRRE B E) sktk B — A%
g%, mEEEEAREEK, MY SRS MESEL, mEXES =/ %E D
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HHLE&#H CPU,

IVM 2 AEX PR OLIE SR A BRRF-F, B 2h iR ER LR RS 2 B Rl SnBA 5 b Z BT HY B i
Wi ALESHETULREE B ErtE, (ERE K rEr, ATk, BER
R/ INTRRAS S 3T

AR TVM ALEE A BE Bl 5 2, ME— ARG U R LER PR TRERL, MARRE

frafGol, #BRPLZIE AMAY. XA AT CABRG S FE P ShRESE A HLARC A1 H IRy &, dbE
€ T Ze P A B HBAFIRIHLSS .

UseSpinning ¥Ri&

Z_AT 49 Java BR A I H—AS -XX:+UseSpinning 47&, #HARETAF B RAF A48, 4
JavaT AR SMAT, IMFECLEAT: AnMMAEERN, FEFXEHGE £F,
Java 7 2| Tud0 iX IR R G4 A AR R 2 A7 &, ERIRMATETERMAE, A E5F
B R, EIAMMFENKIALAIRE A false, Bpfk a8 — A AKIEEA,

M Java Tud0 (VAR Java 8 ) FF4&, Java InF Z B4 E, B RAXARELSRE.

9.4.4 ZREMER

A Java B BERA — A TFR B MRS, B AR AR IR A — R,
EABSHIHE A SR IR R R, WA A ARRLEARES, (RTHANA, o
EACALE S A E 25 2 DR AR IR SRE 13 7 ARy, (o PR e i 1 5 1
b, MIAIR, 3B RSx4 4 .

BRAERGE 2GS LisfTBAN SR UR A "M (current) (REHK. YAk e
1€ Java fRIRFIL IR, (HAEEEXFIEM L MM, HhREEN— . A%RE LK
BITRIIAE BRI ), X AT UARROR B A BB A AL S E RN R iz 7. AR
Feenfl, BAEKBEZ—HLT “DUR" RE, FFiR CPU,

XA R 3 Z AP 2 AR M R R AR A BT 2 5. 5T Unix (RS L, AR
SR EERR TR LXGsfTRBUEFH IR, Java B ERILES MR
K. {E Windows %4t I, {E Java B EMMR AL E IR, EEXERETERKN
SREITEA; (HAMERESRIC, APLELRth 2 FFHRR 22 F AT A .

A, AWM FEOL, FRANEA BRI SR M IAERE, AR LRSS I
@E%EE¥ R AAZ S FH L B AR R oy e 2k

TERCFPRRHE b, AT LA ek K A 55 45 TR 28 A5 [] ) S At it - & SO S b Y K/ R gk . 55 10
AR

9.5 WIE%Z%IESH

FEXF R R AR B AV BCR MR RE o AT, AR S (BEAREKR
K, WARER/D) AR FREIH MBI AT R,
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9.5.1 BEHEZIE

JUFRTA R IVM s T ARt TS (IR X BERAETH L) XNiER, &
jeonsole X FERYZE H A T HILRE IR IVM N FENTIR &, 7E jconsole [ Threads Mtk |-,
Al LASGI U 22 R - A T B ) 2R R A e . 1] 9-2 & — B

FEHAIF A S, BH (NetBeans) £ T 45 MEkfE. EIWRRIFEA —MHBE A, &2
SAEH 38 AR, e RZBREARELE 30 £ 31 Z[A], jconsole mJLAFTEAEA™ HAh£L R
Hefs B s anEF7R, Java2D Disposer £ IE/EXEA S| FHASID B E %R,

o | i : i
Ovenview | Memory Threads |Classes| Vi Summary| MBeans : -
i g |
Time Range: EA(I =
Number of Threads »
50
Feak
5
40
30 ’H’ n nn_nrn Y n ML heiess
17:20 17:30 1740 17:50 1800 18:10 18:20 18:30 18:40 18:50 719:00 1940 1220 1930 19:40 1950 20:00 20:10
| ‘ Threads
| | Reference Handler # [Name: Java2D Disposer
| Finalizer “ I State: WAITING on java.lang ref ReferenceQueusSLock@11d5845

Signal Dispatcher ? Totalblocked: 98 Total waited: 87
|

Active Reference Queue Ll

|| CLiRequests Server Suack trage

Jjava.lang.Object. walt{Native Method)

RequestProcessor queue | i3 lang ref ReferenceQueue. remove(ReferenceQueue javai13s)
java.lang ref ReferenceQueue remove(ReferenceQueue javai151)
AWT-XAWT sun.javazd.Disposer.run(Disposer.javai145)
|| AWT-Shutdown java,\ang, Thread.run(Thread java; 722)
| Framework Active Thread

|State DataMananer. | i

B 9-2. JConsole (PEGEHKEIZINED

9.5.2 EEF[EEZIE

WRE TP AM 2B H BE, SHEREESRAEM, HETIRE
ZRBAEMAT 2, Kbr LA TROET R . W LAEr CPU IRREEMEIL 7, NIFE
Mo Hras (profiler), 3 FEIHELL . FIF AT & vl ARG A EEMPLELR BE(EPAAT o
i o7 s — BB Bk, mTUARR IR RE RS @it AT MO . SEAF A ARG Bk sl 4
BT RCR A AAD X 35

WP SO e, RV X R AE B B B b A T SRR A, Fril
BRIz TE% CPU A4 L, HEAFHEHA AT HK CPU I, —ikA =MfTitkiz
Wik 5 ik. Frikz —BREMER B, BIAKERSD o THAPS TR LR P AT I (] £- 15
B KR AT LR BILRE B PR RO IR i 5 3 A T — I+,
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1. WEELESIFR

BT R R (T WP IE R, JE4 A Ik Bt i U5 AR A AT LABLER JVM NS, I ATLA
TERARKY B ik i S A wE PRLIERT IR 9 T B, Java ®f7iC%#% (Java Flight Recorder, JFR)
PR —FX R TH, 3RS NEiE., RAOTTLAEAT] JFR Mgk F Mk, HFHRAD
Se5| & SRR (L an 5 3RELAEA Monitor, B2 %5155 Socket, Aid G
DLEE AL o

ft Bh IMC 9 E 75 A o LAR 5 (B b A B ax Se i i, 4nl& 9-3 Fios,

Histogram O]

Event Type: | Java Application /Java Mo __1_“ s Show Only Operative Set
_ Total Average Count

T ﬁm@m 3 mﬂ‘%& L i denes

329ms510us| 27 ms 459 s 12

@ org.apache. jasper.serviet. JspServietWrapper 257 ms803ps| 28ms644ps 9
@ java.lang ref Reference$Lock 147ms619ps| 29ms523ps 5

Traces @
StackTrace, .. S et e el ede. . SompleGount
¥ = sun.awt.AppContext.get(Object) | 163

¥ & sun.awt.AppContext$6.get(Object)

¥ = java.utiLTimeZone.getDefaultRef()

¥ & java.utilDate.normalize() 163
¥ = java.util Date.toString() 163
» » javalang String valueOf(Object) 163

¥ Overview 5% Log| 8 Graph|s® Threads| » Stack Traces Il Histogram |~

B 9-3: JFR P E1 Monitor PRZEMLIE

fEix A~ fflh, 5 sun.awt.AppContext.get() 755 1Y HashMap LM B 354 T 163 Ik
(RBLE 66 Fb), (E £ BT MBS B2 ] SE 28 T 31 = Fp. ARBLERITESRIE T ISP
5 java.util.Date M RAVT A Zikdtix BACRDAY Al fhgatd, wTUAGE ISR JmERRY B Witk
AR, mA R R B %R toString() k.

WE T Erp bl SR, RERERRRN, X REE S EMLERA, X35 IVM
FE R B TR X — AR A 7T RE .

2. #PRELFE 5IStack

R EAFAIVM AT H, BRAERZ -ENEFPEI KENEEEIE M A,
jstack, jemd FnHfth TH o LA BEBHIML b AL BRREM NG L, BFE&REEE
1. FHEPEEEFF V0 %, MToE P EARTIEN 4, XaTadkEa M, A
it rp A R 2 AT ER,

ERRLEEN, AMATREER. B£—, JVM HAREEREMILE (safepoint, 224 5H)
Fefifh — MR, B, BRAREMN — SRk HARE R, AT E T %

SBESELHNMEE | 215



P REE S A SRR AR A8, S AR B SRR BUR AR B bk
A .

JStack 5rHrag
AMVERE BN, ESE BRI S MREHE L, T LA Skt
WE, BF, RHESWBAM LA 2 1446, BMERIENRLAMTER, 2T
AT B AFTELRET 2V, 2RAR S Sfo R—H M RBZE, X AMAK
RRF A B EAILEEAZK, AT UARE S0 &k b KK Fa 4T ok A8 5 69
Fik, 2R —HKALHHITERENE LBHHARS,

IR FT AR NP R (BOAMEMAR LXK ). mRA
LR AR BRI RS L, AP 2k T LA E X A8 A 7 E R
4, MRAEGNEREME BRWKRMSREMESR VO, NIWLAN EFHEMRIL
IEAEREATHY VO 81 (bean, anRREIRAETAR, BRI SQL $i7, S RIitlds
EALY) .

FEABEL R G, A EREEAN jstack Fth e, WTUAMN sk B Lk feft i
AU ah AT R AIRE . Jstack EaH A AN RIS, BIARIMA Z R RTRES A AR (L, LA
I 5% — A (et PO T 28 LUAR IR . ASBE PR IESX AN IR 8% 7T LAAS A skckb 2 F IR B E FH I
2 IVM,

jstack AT &% i) 3 A R T XA

% jstack pid > jstack.out
% java ParselStack jstack.out
[Partial output...]
Threads in start Running
8 threads in java.lang.Throwable.getStackTraceElement(Native
Total Running Threads: 8

Threads in state Blocked by Locks
41 threads running in
com.sun.enterprise.loader.EJBClassLoader.getResourceAsStream
(EJBClassLoader.java:801)
Total Blocked by Locks Threads: 41

Threads in state Waiting for notify
39 threads running in
com.sun.enterprise.web.connector.grizzly.LinkedListPipeline.getTask
(LinkedListPipeline.java:294)
18 threads running in System Thread
Total Waiting for notify Threads: 74

Threads in state Waiting for I/0 read

14 threads running in com.acme.MyServlet.doGet(MyServlet.java:603)
Total Waiting for I/0 read Threads: 14

fEpres A TITAMERE, WTUABRET&MREMLERS G20, 8 M RRBIEEESTT
CENTRES IEAESRBRIEE B, XM RIERAIER &, BAftdh).
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41 PERFEWE BB T, R G 3R AR R — /MR IDK ik, RSB
#& GlassFish [J EJBClassLoader.getResourceAsStream(), [ — 3t/ ZEfHLE 8, &
FREN ik, FRARRAMEINFLTELT,

TEXA I, B PREREPHE T, 7ES IR —/ JAR i, XL RAHALT
B, B R RERK B LBIEHET SAX LHIRRIE. W% 10 TRIHEM, SAX firas aTLLdE
it 71| i B2 JAR 3CHFrh manifest 3PP IR K sh & E L, X k% IDK LA R %A
KRR FHEILERE, HBRB N ABERN A (RERERAR, BB RS,
B HIERBGX A JAR XHFEE RSB, LA ik 618 — /AN RbT 23 i R s & 8 &
AR — B, XS A EN R, (5 10 EHE LR E -Djavax.xml.parsers.
SAXParserFactory J&PEfCiBE G iX SAE 48, JRIRImEAE Tk )

HEEN— R, KR RS S B EMERER R, AEPHEMARER T2, 6
SO RC B S A MCA B 2, LAl Z .

FRE MR R AR OLVE? AP RS R A, BNEERERES
b, SRS (Kbtn, L@ b getTask() HikESFiER) x3alm, 24
SRS ELCER RMI 2 /75K GC 2 IMX WX AR, B 2 A IDK Jx 34k
BRI HBLLE jstack RUfiithrp . XEERMA —ERWAMRENG, hxtegims, %
Rl IEFHE.

ARG RR EAEGEFTHYZ PR VO i%E (i A socketReado() i), A FERIE, X
hEHmMET &, SRIEESFEA R RRE FHiER, SR %0 2 s s i
febm ot IR PERE .

PR /NG

L FIRAGREIEBREARFR, LA IEASITRISRAE B AN KR
T,

2. MERE T S, ML EELATIFES VO L, GERRERILED
Rt R L E

3. JFR fERFMTAT MR A {E AL A 5 & LR FEPRZE 30,

4 FIH jstack, —ERE LA E AR RMEEEH 2 L.

9.6 /Mg

B AR afTistE, ATLARERARIMEREMR S . Admdmmtkitm s, HBa AL
CAVRUERY . "TUAME ST IVM FREA /D, i HAREPRER SR IR R
R, BAFHISRRPERER X 20k 1Y . JEOEEPRLRRESL. PRI Hi R R — R 5 Btk

SKEJRN . A BhiE M EINT TRABI A TR, WLMSHEIFESRN, DA SRy
I R 25 P R T Sk 7L T AN
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B10E

Java EETEgERA{E

A< B8 3 £ 9 /& Java EE (4% %1 /& Java EE 6 #117), 3% T JSP. serviet 1 EJB 3.0 & i&
Bean——[&| 4 EJB 3.0 {4k Bean (Java #Afk API s£f&, B JPA) H-ABRE T Java EE £
A CF 11 THEAGHE), FLIAERA RS,

10.1 WebZ&ERIEAHEE

Java EE [ AR % 2 PERERIE FE A Web 8%, ‘BB i ZEAHY serviet F1 JSP T i AbEE HTTP
FEEARPIR A LIE Web asUPERE, oAy BTk E Java EE LA R A
AR, (B—seiEm LOEH TR a RS 2% .

Bk
Wk 45 25 7= A Ak Bt mT AR Web T 1 % [m] 21 ) B 28 A B

R
fE servlet XS R IA A PrintWriter B ANZE 5 A 2 RIS, B AZ ML 4t
FEEER W (MH., AT RDAMCEE, M EmhEHEE), RAIZH print()
A& println(), FEEA THREGIER EL RN HTML th B A GRS S, BRX
LS ER L AER Web T IFERIBE FAESEW, Han R0 =5 E AR LR,
B #H XML 8t HTML 4ajias . el LALEES QA s thRE MLt/ L R AL 254, =&
JeBER), L5 T R AR W AR AR, (B T S bz F fomwi 2], B Ead 15
WA G2 A RERZ RS, dok 250 RS & E&8 7T UL B 2 2B ISP T
)z, Eban Tomeat (DA S % T Tomcat BJFFIE Java EE IRS52%) " AY trimSpaces 5
4, WILAYE ISP SURIEATRI R G 25 k& B0 2045, FLAFE R FndEd ISP T nl LA & 2411
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(B AR R AnL) Sadk, miAMHELOSTEMNS HEEMABENEHE,

43t CSS 4= JavaScript T &
TR E R, 48 CSSRIFMEMII P RAEBENLN, WEAS%EY. T
JavaScript U & Ak, {H G FX SRR, (& — A KO8R Eu g4 LA /g
fF% . Java EE {&GX 5l AIbRIE, ifi B4k 2 Bon AR % & Tk A sh b, it
A LT R TR ATUARE B R & Hax St i .

JE e dir

MH P AERE, AT Web i RATEBAC I ] & IR 55 28 4 HTML % 8130 b 28 Br s iy
WA, 1B TR P (B EE) AR 55 28 P R AUE 78 Pt R o 3647, B

DA A~ )5l 5 I A R i K, SRS Pl R “Palt”™ i e, (HRELL
TReEe 3 B HL A Z A LAN 82—/ B0, k2 500 AR 55 2% 70 5 i % 11 ] ¥ 2%
ﬁ%ﬂﬁﬁ?ﬁﬂfﬁ“ HTML #4845 Rk 5 5 2%, AR (content type) A zip 5
9zip, X B {ERNEATE KRG 00 0T 28 S P FRdait A 175l . A B AT T 28 0 2 Fri%
k. %EF@E%*H&%%&%E%B’J CPU A, {H@ 5% E ek N, ML iE R iE
k>, IR rEREs S, R SA T IHER KRR, EHA SRR A
. ATIEHAEITFERY, f&£ LAN JF B4, PERETRES TR, A RER/NAITT
L At (R R 2500 AR 55 2% o iF R RT3 RH s A R4 ) o

2% R ISP #h A piE

BN T, KZ% Java EE b AR 28 O UF ISP Ui Zh A E k. ISP 30T LABERT g%
H (I EEMRE), WiX2e2s (/e F kim0l b2 e . X AETT & %1 ISP Bk
AR, BEAER TR ISP, Ak 55 2% 02230 o 48 A SO B e & ok H R FI 2 &
TEERNE, FUEA IR st SRR S 8% . B AR AR, BIZfEA:
FEFPEREMIIN 2% ]

FHREERRMIZAmAG?
NRARFBLEFFH#HEEEZLT KX ZHE . A Java 69 String 5 £ (¥4 UTF-16 #& X,
BB BBRREPHITEEAF RN, FEAHNFHEERMAGG, Web T EH
HTML F#4 $ H A LA BBEAETH (REALET, eNLBARRIRFHEFTE
RE6FiRmE), !
AEFHFERENZEALBERF N HAUETIAERN? EERETHERARS Ef 0
A%,

JISPRE@HHTMLFHEFOREARFENE, FHAERTAALDIAETIRGS: A
HIRF BA AR —ALR, H—X0 2 H3HHTY,

fe servlet P, X HFF ST VAL A, KG H ServietOutputStream ¢4 write() i@ it M 4
K%, A PrintWriter &9 print(), Aid#) A AR08 K2 H print() F e E A% A0,

(ART VAAK header ¥ %2 B 4r %4, REATFH4 $ 4, (2iXf7 kA Es d4,)
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BAMRS BFERX LM EIUARELAREEZEREGT XARKEA, F—%
IR % & A&#L, &R servlet #9%r 4 & (output stream) Fe ¥ &9/ MK 4 print writer 2 F £
YR A LA, AR A A, AERHIEARIETHEORSE— L EH
Yo ALK R AER R, BILRMR, A — KRB BT R A KM R AL — R
EHRkE: REZORMARE LA HDIGARN, Bk, HPhBRAHSHEERL, AY
ol B K E )G ) F T MR AR: $RAMNGLEMERGEE, —Kk
BR LA ARG (LEH55HE) &K,

KRBT DX EHATA—ZER, EEAFEARZE,

SIKARLE, X st scbrisfrrh it RE S A IRRZER. & 10-1 BoR 1 aTRES AL
HIgE R, K b BT AR S 8 serviet 7™ Az 9 tH ELBG, SRERIVEETE R A 10 4, F)’rr"‘
HEIEE R AL EGG FoRk PRz 4% (9 HTML GUiH, K928 100 KB, 4 T 444 92 HI 2N P
éﬁ"ﬁi, WK P A P, BERHE Y 100 ZRD, ARG R F3 R 2B a],
FURSARS, E T 100 MB B HLEA S &8 EiadT, (I TTHris, DIRAES B
WA bizfr CE98FD 30 Mb B9 THGRE) . (Al s ity 23 36 WiFi SEHE 50
o ——WER A Y AN AT R (A& hRoR T I 4 A~/ NP REAS)

®/10-1: JFPWeblQMHitt RTISBEORICERBDMB R A THMER
FrEmme MAMRRE (5 MAMARE  RAEAEE (2

W, EH) (®H, EEF) HWiF, E8)
x 20 26 1003
EERE 20 10 43
IEgEf iR 30 5 17

XGRFSRIE T ER AR SEbR B B AT . 4R A E e IR b AT
K, ABHRENR— R R A KRR, B2XAGIF MK S briz fT B R
MRS & b (ERABZIRS ), (BREABHE oI AR KIS 8L, KT A AHEm
PLEs. (BARFHLESWELRIFPLEED, BN Z AL SO ok A TEUER. )

RIE NG

L. {E Java EE F7 BT Skbria £ 1) ML S Al e e et ik,

2. DRI S AR A 1 2 o (T SR R R, BRI B FH T 5 ) i i 2 B At
TREFHIPERE .

HTTP%%&.{S
¥*F HTTP &iHREA WA EEOHREIRR.
1. HTTPSIERSHIAES A

TR R HTTP 15 REMN X, HTTP &6 Hoi i iGN R RIS, rCAMRE 5
EWHENTE, WEHESIE GC BT AMEMNRE., (sthh, BB 7 HbEyNE, Hf
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MIFFERAER %, LK GC AT I Al 2si )

XA ()R R A B B T . DR fE HTTP 23 1 A i i a5 = ami f A7, an Bl
ALRE B EE, BAf s A BRAFESITRED T, A, BFHERES B R
Ko B HSTERAR (R AF IR AE web.xml ST, BRIAE Y 30 43 8h:

<session-timeout>30</session-timeout>

KERAE PR B A AR T——HrIA A P EE I 29 2 BiUR IR 1 47 PR ME AT
B E R MR 2 ST BAR X HE N A8 B T

X R4y & Java EE R 95 45 0 BLAR SCBURT CASR BEROAREBY . BAR IR BRI B 30 47
(SHABIE) , (ABAREA LERAFAE Java i, BIRIRSS @3 ATLL GRIEFAIIL) K165
RS B WL B IR R A7 P ——Lb i, FEZSIN T 10 43 Bh 2 Ja it fT. X AT AR Fi R
5% ax IMEN A7 23 0], R IR AR DR O] B AR 30 o0 b (BHCABIE) AIZ0E. anRH P
29 sy EhZ SRR T, ABMBAYE R REER K2, FUAREMBATRICIRE, (B4
(A 8 e o PR IR 95 28 M RE S 4T

XA A 5 S o I — AR T R P, AR 216 LR D) SE AT T
WIR? iR LR — B RHEME %A 1E, kA MN%, RS EE L8 TRER
RFEZAE, R THE ZN? TRERRA 4, ABELIZH RN R BB 2 (1 2 15
Seo AUAE MR S5 B LSRR UAOE, TR A L A 6 52 22 A5 [R] T-REREMIRIN AR DL

A R A AR SIEE K, BBk, T DA REAE MR 5/ ] 0 B —A
S (TR AT RS BIX — a1, B AR IR 55 &% 1Y socket F- H. 2 38 Z B BT A AY

cookie) . A5 MIMIRABRE A Fhb, 45/4>% Fum sk FErmie il gy — /1~ gefe, (A,
5B b Fhb R A GRS IERYES, A& IE faban b 9K wl LASENX A1)

2. HTTPLIERZSHBE A (Highly available HTTP session state)

AR AR S m AT (HA) B T, A8 2 26250 8 8 MR 55 8% an il & il & 18R S5
o ROARS & W LR kb B R B S TEIRE, S8 RIEBdR K A E s &
. ZICEER], 55 MG BMEREE R, FHE, X&KL B MRS & SRR, Al
AR B D% B AN . AnfrrficHEAe B R MEE TR I, 16275 AR5 & SOk .

Ait, BEXAMETEM, FRANRLHCEIE— e BNR B & 15 R R, BA
IR 55 & ToiiB B B A EESIE P IR R, AR SIEFIRI— 3SR, REkE
‘B, LA setAttribute() J5 ik RS 2% 5 AR A R E K AE T8
HttpSession session = request.getSession(true);
ArraylList<StockPriceHistory> al =
(ArrayList<StockPriceHistory>) session.getAttribute("saveHistory");

al.add(--+- LR );
session.setAttribute("saveHistory", al);

fERA (EEHD) MRk L, KREMBM setattribute() JEARBFN . HA al LAEAE
SUWRERT ., R THAR, $okizSiEhmiaiERkasRERS &, U
EHTET,

Java EEMEREIRM | 221



TR HIARS AR, MRENE TIZHMH, SESWUEHEEORSS L, HRkaWEh
25 RS0 B, R ATRER KB al ity R ARt X2 AR MRS & “EiL” T4
R EE, ARSI EARE & IRk %525 B A setAttribute() #UiE, R
HR 55 @A al KA T72RME, FRUASITSE B RS E A S A e,

SERDERBE Lok, XA Java EE BTG K (X8R, BILVE 8 A 98 I 26 X Rl s 0L T 44 %50 1H
JH setAttribute(), {H#EEF} Java EE . FIAR 55 &% S5 Pr ARG X Fptst ], X RE2e i F R &5
FRUL, XRESTEEHIVLEIE R TIEMME— 5, o ibhid A 25 R % 2 0] 12 U6 B
Ko & il 5 i kA R R ST A 1 &R IR AR, BrCARDE B A A R
setAttribute(), HEEIEH TIE. BARXFMEGETHAE L mlil, (BMEREZEEL H7E IR 3 ok
IR RIBEERE,

XAHERLMWAESXET: —BHREX THIHEREP A RME, & Mi%AH
setAttribute(), FAPRIRINN AR S5 &5 B & B A& 6l s B .

RS

L XTERE S0 P FIAR 55 4% A PERE RS B AR .

2. RATReERIERE PR BB, RTiGESiEnAZE, b
STEARE X BB SR

3. AFEHAE A B AR 55 a5 TR PLRLTE, A TG RR R & I RS 3t

4. FFIAS i AT RN, TSR B IR 95 8 Ao B R R TERE R K A
et T 2 16 5 il

10.2 ZiEith

H 9 AN T e, Java BE k%5 a5 IR T S Peib O E M, [N 58 9 TR 28110
KT ] TE R R 4 LR Bt /N T A DA 2 LA T L IR 95 2%

B AR %5 258 H A RA — A i, — A2t 7 R serviet AVIER, »B—/1NIH
SRACHRCFE EIB (UiEsR, B =/"NI"TLAXbEE Java Message Service (IMS) ik, ’dlﬁ‘“‘fh
RS & F B RIER LA 240 fth. thin, AR serviet ik, {H URL AfH, #f
VAH A2 R ith b H e, sifRIAE R EJB ik, (HIHMM BIB AR, thelLA skt sk
FEith bR

Sz R AR 55 % v 0 £ A it mT LA 308 AS ] 9 1 =R oy #5024k, LAIE477EPY CPU #L2% |
BRI AR S5 28 A, (RiXER HTTP &2 A 12 1482, EIB &b A 4 4. Frfi &
#&4+6 CPU, (HYPTA &R ESIMMIR %, serviet K {#F CPU IHLAEL EIB IG5k £
P, LB b serviet ZkFRALAIIL LA 3x,

Avihix B A SE PR, XS AR M A A B BRI E, FTLA R A TR A AR serviet
iEkE, A S EIB igk, HEEIB &b b LA ol HE&R, XL imakE %M
CPU, it servlet & FRith 5 £ 1T,

RKfOlib, SRS &S FAHMRE RN, WiFEE, AR/ E LT U
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M TEfAT. andld CPU HLE3HY IMS ith RECE 3 1~2f2, A0 RACER IMS iERIiB R T
T FIH CPU, b ToR#MXFERIR TR, Fif SRR/ NETREMRIE K, AdXrTRESE
RHIHLE BT TR SRR, NimEHHENLA /8.,

Bk, XFRABAKENE, IR T IR R RS &2 A — iR, ERB)
FLLRE AR PEREE RFKE i — 2.

10.3 EJB£iEBean

AHi %82 EIB 3.0 &% Bean AUYERE. Java EE 25 25 & EIB A=y EIHAR 5 i 1R85k, &1
FR R HE N A BT W0 R 2 35 B B A= iy JE I S 25 2 52 F AP RE

10.3.1 BA{REJIBIF K it

B2 EIB X R 60 (FiHS) rRGOReE, BUVElTd® REEdRibh., wRfb
ft, 1AM EIB @4ELL T A

Bl EJB X4

o AbPRBRIEF B (A TE IR A GX ST EIB 3

o E KR A @PostConstruct [ 51

o AR Bean, WIVHAARIEAD @Init {53804 ejbCreate() Jik
o AT i

 ARERE @PreRemove 1751

o REARE Bean, WA remove() Jiik

Gnfe it AR EIB, W AEZ AT LS HiE—HR 6 NP TREATUABE . BAE
WO THATENRL (208 73), HaRntdRRoeE, mEfibit.

EJB Xt &Rt (LRI 0

Java EE B A AR 4 & T vL Bl A~ B k)N85 EIB ok sE 470X, A& A 7 Kt §
Fo B &A1 S B M AE, PPV EIB T KBRS ed i &b,

AEZAF P, KA GlassFish 4.0 B FIR 4 & P B & T 47 £ 49 StockServlet, S A ¢
o KA Bean T2 A MAs AL FF4K, & AAA @PostConstruct 7 ik, 122 7 ikik &

@PostConstruct F ik i@ F A T ML TR, e, TURFT (Ko faxtsS4))
Javaér &4 B 4o (ONDI) &4k, H T EF XA H A, &KJe StorkServliet # @
PostConstruct 7 ik & # sleep, ibCAEDAE A4, KA JAT—EMIELKRAD,

£.10-2 2 27 F) EJB v k). A~F) @PostConstruct 7 ik B8 iR B [8] (A 524744 LB 18] )
- TFARNR 64 ANFE P 375 9] AL R B 64 el LB IE]
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=10-2; WEMEJIBIRIATEIEIS00
EJBitik/An  #IAMEHE ()

1 0
64 0
1 25
64 25
1 50
64 50

Yo MG E 0], BIB W3t 2474, 4610 E & 25 24 R H 50 £47,
HFERE KA 1B Bk A Aok R A A A4 2 —AEIB * £ T~ Er A, F3
v RBP4 K T,

B FEAEIB Y ZA 644 () %, BHAKTiRAL GC, XRIFH L
F—ANKAEN: N RAT,

P ALERL AR %5 & ith r ik A7 w] FHED EIB xRN, PEREA S4& &, BrLA 204 B AR %5 25 v
[ EJB X5 %4 A B a7 FH [w] I3 PR AR ETB % 4n R B2 F 670 BIB (B A b LR SE ], R
IR %5 g5t F A EYB M RIS A G RS, MO, Fdaft, (£ BB M4,

AR, B B O GBI B TR R Al B . BT, BT AR S A
TE—A EIB, FUATEIF 4RI o — BT S0 ER ETB it o i %o G 0Fn i AR 5 &% b i T4
SREE AL, TR, EIB g iR, aRBRAWA EIB 3, N IARSS & k2
fE PR ANt (b AR AT LA B A0 .

Bz IR %S & AR, EIB it 9RO 5 s A HA R, AVl R, B4 EIB WA — />4
J (BRERIN) Be®, THEAEECE R BIB o[ LA 5128 GE# £ el riB BT ),
{540, *xt+ GlassFish pz IR 95 &% K1, EIB % & BRiAEAN b A 32 4> EIB L6, H7E sun-
ejb-jar.xml SCEFAILL T BE % A AT DABC B 5/ bean bR/
<bean-pool>

<steady-pool-size>8</steady-pool-size>

<resize-quantity>2</resize-quantity>

<max-pool-size>64</max-pool-size>

<pool-idle-timeout-in-seconds>300</pool-idle-timeout-in-seconds>
</bean-pool>

EAFI EIB fbR KD K TR, & o4,

F EIB ith K /% B AR AAE MO B H AR AEF &, b 3 6 1 SE 6l S Sl GC
e, (Al RUL, WASRA, REHNEHIASHERHDAZM. A6, Bi4n
K EB HHTARENG, GCHIEMEESE K, #ifi, M LA XML /TLAEH, Bk
5 d% 0 H — AN bR E (R R R H i, 6 B mfl b, ' 2k A EIB
Hy 10 49506 (Ebgn 10 M FERIER), —EH A 104 EIB L6, ALtz AsisE
K1 64,
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R R R R e, s BIHEX 64 A SEB, BEE R AYRENK, XL EIB gEA S
—HZIIR 300 B, AR, WAFATLASE GC, X fERabxT GC RIS/,

B, %0 EIB MEUEERIAM, mife i KERRI.

PRIE /NS
L. EJB &t Qb SATEH . maatb RoE, BEMHxEL, rilibit
AR,

2. WE KL, BIB bR/ SR ElE R R, TR E AR, FiRh
EEFEER, HEANKPRE, AT BB E S e, s E
H L AR,

10.3.2 FLEJIBETF

X TRES1E Bean, EHFEHE DI —NBFE, BIENA TREBEEIL (Passivation) :
THLNAE, PRIRS & £ Bean (PR BFFILIFRAFBIRER b, X PERES AR
TR, AR 2 BUF DU T RLIZAR TG

HAE, BEVAERA O TR X AW, RTRLHE WS ite, KIEEN 7LD
N ILR, EELD. SR EHEE RGN ULKE), REAEMbAEHR R 2% M
WAL . XFE R REET, BIRE EIB S1h &M — B RARERIE ., (Had % ki,
EIB 5 HTTP & IH&A KB, M3k I AR BUCH A (R B HTTP &0, Anftp RS a5
HFEbRIERFE PTUAKE HTTP K IERAFBIREAL, I H.RERC B KIRIM Blift HTTP &1% 0 EJB
S (PPt AR, XM AR T . ARl En, HARIMRR &t T RE &
%o (bean, FPWEHEb i RE TELD? )

AR TR RAAEARE, 8 RS F LY Java BE REHLH,

54 ERBEARE Bean HEFRGFLE EIB ithrh, mRARAFEEIBZEFd. Wik, 44
Xt BIB B At AT IAL, DAMERZ M b ERER R R SIER., GORENA T, Sk
ME RIS TR S anatRTiR, AR R R 55 & LB 75 LA ] . GlassFish
BIAIZEAE A 512, A JRE W LR Sl B /T8 35, S7E sun-ejb-jar.xml 3Cfrh 43 Bl %
B4/~ EIB,

RIE NG
1. EIB 1 UATIRA SIS Bean 5 HTTP £ G LA E
2. MAZFEHUIL BIB 547, LLBE AL,

W54 EJB ith
L F fbbeil EIB uAeE B KR IEZER S V7 —FrF ik ARG R A AL W69 5 &
ToIAEARRAOEGHEN, Fif, Bl L G0 ET KRS EB (R4LT K%
K546 Bean) #9E—F B ALY R RARF B0y de ik &kt fr,
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B 10-1 & GlassFish F % 4s8956], AXAMFF, BIB 24694558 H 0, £AFR
W EIB A kB A AT, R A B BRAE T AL P 3K AF 5T ) 69 Bean, 48 RLHb,
EIB Rt eyl M K TR KXME (IAVFFH4), X&%A BIB g7,

58 Rool Sisiinties s RnciBriceld
e e
NumThreadsWaiting Ocount
JmsMaxMessageslLoad 0 count |
TotalBeansDestroyed 70 count
NumBeansInPool 4count
TotalBeansCreated 74 count |

@ 10-1. EJB #isienpl

AT THRAERGRERE, RXFEEAHAEFTER, 2788, BEASELHAN,
FiX AP F P, &4 GlassFish 7 49 EIB 5 2% W42 B A% £ A HIGH, VIR 4 X £4
A, EREBEEFAENRT 95%, SRAREFEARKE R, 2 EAKRS S
Rk, REFEE I THITREALAET . A GlassFish ¥, HAZLA] R A LOW 5% 9h
LTV B Tt ——4 K $ BB AT AR T IAA AR G Yk, REZP 545 80,
Y 32 A 7T VA#) S Hu % E A HIGH,

10.3.3 7 F0IT7E SCH

EJB m[ UL A sl B4 O i 1) . 7EFRAERY Java EE #E A, EJB mlad@id servlet HijilA],
ifi servlet Af LA A< b sl B2 4 1 15(7] EJB, 40k EIB fEHfth R4 b, W45 AR 4
H, {H4058 EJB F serviet f£—i#2 (X & 4 WAV & F530), serviet il Pz iz FH A
Hijjla] EJB,

HF R aEMEAM, il ERGNFERBRAHE, HXHAAEEERE—Y
servlet FIZEFE EIB ¥ & 7E[A —/~ b AR S5 28 B, KEZHARS SR BERE, "TLASHRM
VAR, il F ALY 5 58 EIB,

DLAEfE A bt N BRI, P2 DALBE 2B AR 53k (BURE]) B4
EIB MIZH0E Il H Y Java 1B 3. AR &, Mixt RNGERL 5%, (3,
FEReR UL, M RAMLMAE AL ERE, RADHRET| A RE RS 5 %
BB, )

itk (SR E) 4icf EIB M HN S RE AR, XFuld MRS R
R RIETFXGFINLIRUAFATRA T X fehit 2, oy MR FFoife it E g
MR, AEARSS S UIEAMIRN , BER T NI, e Amesad FoIt / RIFFIES TR,
(K 2 Bl 95 &% (R RO AT AR I ——F7F B i R A (R R e 5L P 3R, (H
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EAR— AU, ) KRIRFS G EH 24, EHZR EIB 0 S2tbA N1,

Java EE AR K& 5. Blan, wTLA%F serviet F1 EIB i B EAR B F, H ¥ H
AT LA o AR E i R) EYB, ML S5 Mk 55 s ThAk b o Ji [RLf {i X 4% Z5 Hg 2 B, 3
fn, Bk EIB F U5 m AR, VR wT RE A I B P JsCrE 5 X Bl el i pLes b, ik
BRI T serviet 25 a3 FNEHE A . X Lo BB L PERE M h TR E E A BN, (H4& HbM
PERE A BERG, K UilA] ETB FO4L {70 EIB 0% B k2 -0 F A< b 1 B2 b (o P A P i
e,

BRI, B R EJB #4421 15 IOP (CORBA) thill. iXt4rAFITmiltk,
AR ABLEARE ] Java 485 AR PRI, X TR ViR R UL, Java EE R 55 & {1 B2
ATUAGE P b, BAEE R, @ H R, X2eL MM IEBEL CORBA R (Xt 2k
ftaepimi R ERE ZER), BrLL, R4z EIB A (A ZEARIES
A ELEYE) . ATEAZE REAIRLE o FH R 55 % 3k 1oz vl B B B 1 D [R] M DSGEE %

RiE NG
BIE7ER —/MRS5 8%, A EJB wifefE O thxttEReA IRAAIREW

10.4 XMLFIJSONALIE

X F0 & £E Java EE B AR S 2% FAY serviet b7 KL, ENREHSENE SRS, M
IR 25 P HIEAE LB HTML, A5l T — S n{a] b B 3 ki 38 2 #i i B (5 ik

By 2 18] 28 46 B4 A mT DA {2 F AR 45 2%, 4 & il ik HTTP, Java EE 3 #5 & fpik
HTTP FOEE (550 B AT Web Service § JH JAX-WS, RESTful {# ] JAX-RS, #HZE{RA[
CAB QA HTTP, iX$ API RYIL[E A2, ENEERETA X EHR (T XML
# JSON), H5Kk XML F1JSON HI¥dE A MKMIAR, {H Java SBEEA 1097 X & %A
iy, FHHMERERI S R R0,

RHAERERFNEI ZAEATRE EAEEZES., —Bokid, SRR S BUE Rk
RIEF TR E L% E, MADUEMERE. aREMESKMALKE, IERMF
AR BCR THE A L, A TREARFRUL, AP Java 3 08 F 2 il 1 SRR E A 5
2 XMIELT, JAXB (RISRH XML) & E4FpEse, EwLAT &R : Java EE
7 76 ISR 353 (FRHESCRIBE R HIBRAEMRYT) S FF ISON-P, %5 A +45iF, JSON-B JSR
(JSON i F2A0L JAXB [14tE) A BRFIAR (E4 R ATHES) .

BT ERFERIZAE, XML F1ISON BA HAEEZER. FrLL, AT E R HKH
FOPE T BR AR AN (R AT REMB AR 3 e HEVERE, IS RAERFEIEE T anfl & fE i, Ttk
AR FP L,

10.4.1 B KX/N

10.1 75 “Web & 2¥ M A AMERE” Tom T 8 K/t SR MERERI M. £ i XI5 PR
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w BdE R/ NVEIRE R, S TaX 5, AN JISON bk XML/,  BAR 2 Bl # A
Ko AN, T eBay 1&RIKEEAG A 20 #4545, £ XML #1 JSON iR [a],
il ) XML A 23 031 511, JSON tb&/, HA 16 078 i, {H JSON ¥l > %A
2k, FTLAS RS, Al AR Bes, FUEARE S, XML S 2 RE, 454
WM, AL ak, FHaskR)E ol LAZEIRCh 20 556 5, At 5 ISON #Hkk, Fikkhsk
A 25% MIZER1, Ha ko R 4 XML sEE AR bRIC, kU, X s fibrid B E
ey XML Bk, [EfHEBMNR, A1F2MEGTELE XML B sh# s JSON,

HARERRE

®F AT a9 ALK A eBay, B+ 5 A3 —H, eBay AFAARREHE o, Ui
e n ey A PR, 8%k, $4BA XML 3 JSON #7#4 X 3K I,

Hode, KELeBay LAKSHETHAT 20 {2 B w97 &, T @& FILE 49 XML # A%

<xml version="1.0" encoding="UTF-8"?>
<FindPopularItemsResponse xmlns="urn:ebay:apis:eBLBaseComponents"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="urn:ebay:apis:eBLBaseComponents docs/xsd/ebay.xsd">
<Timestamp>2013-03-29T01:57:46.530Z</Timestamp>
<Ack>Success</Ack>
<Build>E815_CORE_APILW2_15855352 Ri</Build>
<Version>815</Version>
<ItemArray>
<Item>
<ItemID>140356481394</ItemID>
...... j@j‘:ﬁi,‘17/|\f§.|~5‘l:
</Item>
------ HAb ARSI 19 Te R e
</ItemArray>
</FindPopularItemsResponse>

JSON Hetii St (SKhr LEBRA M, SRR TR AT it)

{"Timestamp":"2013-03-29T02:17:14.898Z",

"Ack":"Success",

"Build":"E815_CORE_APILW2_15855352_R1",

"Version":"815",

"ItemArray":{
"Item":[{"ItemID":"140356481394", -+ HAb 174 @ oo 1,
~~~~~~ HAARRI G194 TR -

o R AW Fibe 21 4, B e 4a #0RETT o BRI AFAL. 2hs b, Wik RS 2 a ik
/NEFEIT: JSON JE4sIGHIA /A 3471 715, XML JE45IEHI A/ N A 3742 52745, fnk—
K, BAEKN B ESAIBLEE T, i i 4 -t A % 5 ot )1 55 J5 19 HTTP #
B, AL,
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TRIE NG

FHTML $4i—FE, B2 77 o B0 K3 th 8 M 2b 23 6 F0 5 v 3R 13 B K
ik,

10.4.2 fEWTFNZRAHEIL

L5 7E —4 XML 8 JSON 7 FF i, P27 L2000 ok i & A Java SCBR U EHR ., (R TEFE T
M b B ek i aS R, x AN AR A 4R4] (marshal) SREAT. B e —— M ECHE A BK
XML 8% JSON W% FR A fiR4H (unmarshal) ,

— AR UL, ACPRIX SERAR I B UL R IR AR
124 A7 % (Token parser)

FRAIT 5% e AT AR T EBRIRATE . 24 R BUBRTR IR U0 [ AR B 5 1 757
1i4E X472 (Pull parser)

S O ST 2R ORHE, R NRRAT 25 b i ok (SehiER) ARINTT.
S #542 % (Document model)

i AR A0 OCRE AR O 5, AR P 76 A 4R B R BBt mT LAl 1
& % 230 (Object representation )

S ABEE X B TE e, AT E  — S £ A Java X (Fil4n, wT
LLHRTE LY Person st T ARYEAR ) .

BIR AR BAR K b4k FEPERE AR BB ANFHE , (E BT 2 ] e 2 2 F) 2 R ThRE i A8
APERE. ATPFECARLEDDRE LBEAMRAZER: BNRE T K 2 8RR — kst iR i
& BRRIL. AL b 28 B Rk My FUR 8 A, T 8 RO AR R E A IR SR
HLDG IR, SeB 6 2 0 iR . 4 T P X Se g 0L, (o FH 6 B ARAIT 5 RO 1 7 1%
VIR BIR A, AR RN TR LA SRR (PR, EL SRS AR Java R EL
AR TESILAVEARE, PTREELIR A COE U E RS .

b b, XA (AT & B L 2 (R A FL SR 22 31, i T G e ke P R 2,
Rl PR &5 PR o0 05 UL BB E . T I U BAR SR 2 . BN T R
rasAbER B, (BB TR A B 3L T UL 5 iR i

FLA, SR EAR S el TR AR 2461 anR i e RS i st —m it , 8
21 SR S PR e PR SRR AT 254 B A 80 o A SR o DR AT 0 R BT SCR TR Bt Aly, A
2 EARME T S 2 A B0 Bildn, RGBS Ak B TR TR EORAE R ArrayList,
A 2 F O He b B 5y HEATAL B

Bt ORI, (ORI S Al AR IR BB K, IR SR RS AT
AR S BOREA SRR SOCRHER, MR, SRR TLMRE B it S Bt 44
BEEH .
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TR ATREER], R Java 1S R EAVEGE 2. BobE AT DAl o SR H R A
TRk, BARgmAL B & 2t (ko) MR A B, H H2 (R g
g —2e, (IR A B AEDAE=R L o4 e ol DRI XA (Al

AN R BHERCE 20 44 B E9 XML (3% JSON 3044, H¥4 H ID f£ f7F| ArrayList i1,
AR, RFEER 10 MK H, XA TEDE SR B L% kAN, BLRE
B SR SR T E AR . F Web IR AR, XRREFAA. AR
ST ke, AR (BMEFERREEE) miAe KR/ DA,

RUEFTA B GIER IR 13X 268 WARAE, (HCH OFAE T A E L BOX 2y fE 55 I PERE.
AU, ARG R AR Anfal £ B FEATHESE T B A B0t T8 1, TRAHEZERIEFEIF
SR Z SERRAT AR S AL O PERE

PRI /NS

1. Java EE J FH o A 1R 2 70 B A FRAR 1 B 7 B O 090

2. BARXSEEARG I RN R TIRZ I, (HBIRC A & AL HT th
BT o ANSELR BN VR A5 R b e B AE AL B AR 9 5 75

10.4.3 E¥FETES

g b BT B T A BRHS L AT RE SRR AT . X UL, e LR E AT &%, Bl
FUTCHESE (Rl Bl FARRAT 85, X TRARIR BB A ERER RS,

1. RAR R 25

MR BRI RERTE, PSS B A S M., £ XML S, o0 N hiss
AIRHT 22 kA StAX (Streaming API for XML) fi##H7 2%, JSON-P SRR kX R HT 25

PR HT &5 (DR 75 2 IR R PR . A<M BT F 0 2 AR R AR AT &5 1 202 Al
T XA PER -

XMLStreamReader reader = staxFactory.createXMLStreamReader(ins);
while (reader.hasNext()) {
reader.next();
int state = reader.getEventType();
switch (state) {
case XMLStreamConstants.START_ELEMENT:
String s = reader.getlLocalName();
if (ITEM_ID.equals(s)) {
isItemID = true;
}

break;
case XMLStreamConstants.CHARACTERS:
if (isItemID) {
String id = reader.getText();
isItemID = false;
if (addItemId(id)) {
return;
}
}
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break;
default:
break;

}
}

fi AT 2% 1% Bl —4H token, XTI K 4L token HRSHE EFE, 2EBELAZRAY token
B, SEARE AR ITEN_ID, 2, WIF—AF1F token b2 I H BT i B R ID,
ID w[ifi it addItemId() PR A7, ZNRHEHERAF ID WK [ true, — H &4, IR R ],
ANFRACER S A R T B .

B B, JSON figbT & i) TR G —H—F, JURA —2 APLIFM ERVETL.

while (parser.hasNext()) {
Event event = parser.next();
switch (event) {
case KEY_NAME:
String s = parser.getString();
if (ITEM_ID.equals(s)) {
isItemID = true;

}

break;
case VALUE_STRING:
if (isItemID) {
if (addItemId(parser.getString())) {
return;

}
isItemID = false;

}

continue;
default:
continue;
}
}

SURCER 4 B B mT LASR HERET R TTULAVAFAL . 3% 10-3 FIHH T RATAE AR SCRY AP 1 )
(%7@) [ Z A EHT 10 145 B /GBI AR (HOEFR, BIRCEREA SO, b7 10 MR E S
B I 50% HIRTTR] (A SORIF AL B AR ZEMRAT) , (BRI RAR B3

i%o 3: mi‘\im*ﬁ%geﬂmn

e SONfEATEE ( E) )
1o 143 p
20 265 146
2. #HEEX fRAT RS

FriERI XML b 25 & SAX (Simple API for XML) fi#bT 2%, SAX fldT 28 & —Fhafe i g
Mras: BAKHE, 2% token i, idt%#kﬁ#édﬂ&bﬂii?token Y R G . T R
WA Z 4R S ZRiHE, A BER ISR 1 2P U E 5

protected class CustomizedInnerHandler extends DefaultHandler {
public void startElement(String space, String name,
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String raw, Attributes atts) {
if (name.length() == 0)
name = raw;
if (name.equalsIgnoreCase(ITEM_ID))
isItemID = true;

}

public void characters(char[] ch, int start,
int length) throws SAXDoneException {
if (isItemID) {
String s = new String(ch, start, length);
isItemID = false;
if (addItemId(s)) {
throw new SAXDoneException("Done");
1
}
}
}

X BT EME 2R, BACAHE R w5 RO B R e R T, R xR
XML A58 2 AR HE 2240 DU B g by B 125 R o — 5 8 . XM, R T i HH A S
A& SAXDoneException, —f i, fE{d] SAXException &R LAMEH , X4 rp {E AT & 1%
SR, R s B AR AT DA 20 WA A S PR R, RNl S AT &
&%

SAX fiftbras bk StAX e, EARPERE LA ZEBITR /N e M FR AT 2% B2 IZ B T T & R
PR E R Sy . 2 10-4 JBoR T HERRRAT 83 Fh s T a3 22 A0 BN iR]_BAY S,

F10-4: HEENREITESOVEEE

10 143 132
20 265 231

JSON-P 3¢ 47 #H B OHERE AT 25 455

3. Hitufgtr A sl SSHFnfgAres T

XML 1 JSON 75 & L T Mg b7 28 AR fE 4 1. IDK $2HE T XML g b7 % 10 & % s 8,
JSON-P Jii H N2t T JSON fif#r 28 i 225 LB, R A v CAE S Ar 8 (M4, HE
IZ AR 45 B T TR BN ).

AT @A ISR 85 LT ehSRATAY . CRERRAT 8% L) U B BGR [ A T MR B S (M AS & BR
IR as ),k PTCARE R AR ARAT 85 KB, X L & B S Le P RE R

o L) RsGERIRA S Bt WRTLGEE 2R (SR RERAMER) SRR ER
LI

o T el BRARG S XEATRCE, Hrh—tEE (GfREBRIARE) IPEREM f Rk
BIFAREARN.

o HARRIREHT 25 SSBL AT RELLERIAISE bR,
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I ff@r=sEH
XML #= JSON A7 & L 58| XMk S, FEHR, LT REALLLY, HUARE
HBRGLELABEITEY, TUALAFERAHEEM,
fe—f ki, BITBAEERN, LRRAEARAY, B, RNBEFRARETRE,

SAX M B —AMLERTUERNMAT B, EAN, REEAE AR EZATHE
A reset() 7 iEBPT, LM B ARARREALL L6, PVl HL AR R —E R A
ENGAZLTE RIS,

bR IR E LR ILA.

SRR AT B, X SRR T 1 E DR EAE (10 000 kAN 205 ). T
ABIRTHR R E—k T, EMRKIF s R aa e 5 b se i, R R b i il
Hres el T EFEmeE, dik, SAX ME &R T AR:

SAXParserFactory spf;

11 SIER R 4R (e iR A —k

protected void engineInit(RunParams rp) throws IOException {
spf = SAXParserFactory.newInstance();

}

/1 kAR A

protected XMLReader getReader() Throws SAXException {
return spf.newSAXParser().getXMLReader();

}

StAX fiBHT 22 S5 2410L, I XMLFactory.newInstance() 3575 1) (2%Y-4 XMLInputFactory),
BRI ) [ createStreamReader() 7573k 45 StreamReader, *f JSON, #HJfi4 H

F 54 Json.createParserFactory() Fl createParser(),
IR 75— PP 2R KB, BALAH B —F L, AREEE L AU R B A s =5k
B, b x T L RERE A WRAANL 22 mRIbixEr.,

LA 3 Fhh %1% XML L), seALRT AR LS (javax.xml.stream.XMLInputFactory)
BINRERE SAX B 2%, A TEEBIAD SAX B 2%, FHiXE B javax.xnl.parsers.

SAXParserFactory,
AWREMERRRBF L, TERLL TR RE,

1. {FHHEZESEM -Djavax.xml.stream.XMLInput Factory=my.factory.class $§&EM 1),
2. JAVA/jre/lib THISC: jaxp.properties AT ERI L), R FE—1T:

javax.xml.stream.XMLInputFactory=my.factory.class

3. 7E classpath |- %% 3¢ f META-INF/services/javax.xml.stream.XMLInputFactory, %3 {4
LAl A A —4fT my.factory.class,
4. {1/ JIDK & CHIBIA TS,

ETSE 3 R A AP RE RS, e B AEFABE B E T RICAY classpath (IR, Oh T4
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BEANZEEIE ST OWIRE, Y% classpath, {#2% /A 1) META-INF/
services H3x FRUEFE M. mH, SREIE T HMESEEXAAREE. L, i
PR R TR ERSE R (KEEEMEBFERRAF), DT RN amE
TR

WAFHIEGE R AT AN ECE N . RS R EARSIRAIFAR T, — B3R5, &
Fit R EEIL.

XML ERAR ZAET, ElR2RN, ZEMPIARS & LA RIS, mRwHEA
ARk B FEE R T R —/ kS5 b, HRREARRME T, AR St 24
UK SEAE classpath FHE#R T BIEAR T (WRESTRIE).

KELfRAT S LI 0 3 2800 TBOA TS . IDK L1 B4 % 5€ classpath f5 A %ni (& H
BOAT) . Bk, BMERMEREGAT, Rl AiCE 2R ARG RIS Java @1 TH 3
% (JRE) BHEXHARAEFAEINEE, B0, RAESE 3 PR ramfir@RizE, 4
SERBINTT (BRI 4 50),

*f JSON R i, BLEA L ARE: $5EH KA ME—I R, £ META-INF/services T
$8E—A 44 javax.json.spi.JsonProvider £ & 57 ISON fihr &% sLEL R 2, A3E
AL, #HK JSON L) I, VA InikbEqig 244> classpath,

PEPEMRAT & BB e — /N PERE S B U Bt SCBLIMERE . AT JUR X — S fibr 23 K BLPERE )
PENE, BALEAEERT LSRR, ARNEIHZREAER. mIERRE, AH%
Bz ATRE& A TRk, SLLemif, FESKIAZLSH IR (] IDK HFird) & A ki S5
JSON-P 2% LI, 2% LI A e &L &k SHl) .

tb4nii, 7E4% 5 A 45/, Woodstox i StAX fi##fr 2% (http://woodstox.codehaus.org/) &k b
JDK 7 1 8 FrfrHIfAT & ik —28 (L& 10-5).
R10-5; StAXRRITEOINERE

BEZE  JDK SIAXREHTEE (E®))  Woodstox StAXR#TEE (ED )
10 143 125

20 265 237

1 JSON it a3 R L BRELS £ . 4w B A5, JSON-P HVEH e AaMIN il E 4F, {H
B ISR 353 Fe7¥HY) JSON ffAT a8 S8, X T Hofth JSON fiftdfras ik, /5808 ISR 353
API F&—/ st ][] 5,

HARRAME T E, FrLAE b JSON SLBl, BHENREOA EFMEREAR % h— T
F&., —FhsCHR Jackson JSON AbEEEE (HATAFEZ ISR 353), BELLH TEZFB’HE
BT 2 (MEmfskiN, FHA ISR 353 A APLIAR) ., 2% 10-6,

710-6: JSONfRITSRE9MEEE

¥iEEY  Java EE JSONfE#TEE (=F)  Jackson JSONFR#TEE ( ZHF) )
10 68 40
20 146 74
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Bl ISR £ Pl o X B, % JDK 7 XML f@br & b — /MR A R 2 —4E, ¥
fJ JSON-P fig#res I HERET It &8 B KM T, (S5hr b, AMELAT FHAY JSON figtr 2%
WRAA 1.0.2, EL#ILAIY 1.0 FRARE) 65%, )

PRI /NS

L SEFERIMRIT 2R G AE, M RAAIMERER ERAIRNN

2. HEBGART 858 W EL RO AT & PR .

3.0 BN S T MRBHEREER R ATREMIE, MiXAd AGKRIEE
et T A2 AELA EaL.

4. TEATRRIR A AL, FetRAOAET 8 EBLAUB K FTRER ARl i 2RI ik,
JS7 1% M B S O AT 25 i 4K

10.4.4 XMLIEE

AT 25 AT A — > schema (24 “#X7”) 3F XML B SEATIRIE, $E4IEEA EFAI
B—RE DL ENFEE, EFAE TAZANGEERIR. AR “i&E%IE
H” RASOENZ, RSO IEEEIR (LSO A B & 7E XML %5, SE D
XML & FrE5) , B b as i S H0Zscrs.

X FPISIE R XML #2EL JSON Fr LA B — /5. b ISON SCRSE R el UL A 24 BEI8IE
ZhE, [HfEHT XML I, b7 a3 RER RIGX Se0G T, (HX MR A HERER T,

XML %2 iiF & fk #2 — 4 3% £ 4~ schema 8 DTD X 479, R DID IR IF E 4k, {H
XML schema 8 R {fi, BL{E & XML tt 5 o 19 3= i, schema Lt DTD 18 #y — /4~ J7 Bl &,
schema il % 7£ £ /> XM R IE . FRCAUR/D UG E BEAS 9 55 — /> 75 ¥ it A& % A schema SC{F:
schema SCHE#E %, WAFMICH R . T5 B 1E 2 A SCHEA W] 430 P Fn i R W 42 2 1) dE 74
fir. AEMR, HT schema CHR4EY T AR & 250, LA AERIFAES (IR
CSS & JavaScript SR ) .

M ] 4 £ £ schema ¢ % PERE R AR K RO R WA, dn SR 24200 ) B M 2% |- % 3 schema =
DTD, YEREFKSASHEE, PEARIS LT, schema SC{FRiZREE M RIS —i2 oK, XFERLEE
WA S R G T .

X W SAX IS UE R BE, KT EAARA SAX it & L) X & L@ ekanay (Gx Axt
SAX Mt &% A28 4t StAX b &M &, BRARAE A A1 J5 d HERY validator 44, &1
CAIEMRBERT R DTD SCfFifii A/ schema)

SAXParserFactory spf = SAXParserFactory.newInstance();

spf.setValidating(true);

spf.setNamepsaceAware(true);

SAXParser parser = spf.newSAXParser();

/] R GV AR BT 28 I RT AP AT it JLA T ARAD

/1 AR PRIZARAT % , i A% Fparser . reset (), I ik B g

parser.setProperty(JAXPConstants.JAXP_SCHEMA_LANGUAGE,
XMLConstants.W3C_XML_SCHEMA_NS_URI);

XMLReader xr = parser.getXMLReader();

xr.setErrorHandler (new MyCustomErrorHandler());
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RS BN ISIE, FTLAESE I setvalidating(), AR/ EIEM:, BHEIFATRIBRIE
R 2 —— Al ) W3C XML schema 55 (fl4n XSD k), )5, % E@Hres
FESTIE H I AL PR AR T

XA EE )5 3K XML SCRY A BRIA LB 5 5 —— 2% fE R R AT T SCA% I 1% schema, B
fEfgpres A CLEM. 4 TEARIPERE, "TLA%EHEH schema,

RIS M SC R G52 3 schema, T ] schema & A IR KHIEFAL. 338K schema i, 450 fif
FrACE e (B E R XML SCY) . (R8RS R I AT LA K2 T+ XML (19
REERBER , X AR K 2 B b i FARR IERARY . B IR Ab B BT BT i XML 3CHY,
1M B A X Lo SRS AR BB AR R — /> (3—41) schema,

# ] schema A5 A P FD, 9 —Fh (X SAX 4T 8% A %) & 617 schema X {5
SAXParserFactory JCHE:

SchemaFactory sf = SchemaFactory.newInstance(
XMLConstants.W3C_XML_SCHEMA_NS_URI);

StreamSource ss = new StreamSource(rp.getSchemaFileName());

Schema schema = sf.newSchema(new Source[]{ss});

SAXParserFactory spf = SAXParserFactory.newInstance();

spf.setValidating(false);

spf.setNamespaceAware(true);

spf.setSchema(schema);

parser = spf.newSAXParser();

EEE, XA HiE ] setvalidating() 224k false, setSchema() Fl setValidating()
T PP ELAR - JE R SCRSSAE 5

T JH schema % G ASE —Fh ik EH Validator, Hfifbr SURUESD B, FEAHRIRRERIERTLL
FEA TR E AT, ) StAX ARAT 2RI, AT CACE IR A6 UE 2 H i AR IERY reader il
(R AT

{8 FH validator fit, #4626 H 4 1Y reader, reader FUALELT B FN 7 RiFH I . ARtk
JLZ (start element) itemID, KT ZJGRFF XL ID, Aid, XEHRIELMBEILABING
StAX {fi reader;

private class MyXMLStreamReader extends StreamReaderDelegate() {
XMLStreamReader reader;
public MyXMLStreamReader(XMLStreamReader xsr) {
reader = xsr;

}

public int next() throws XMLStreamException {
int state = super.next();
switch (state) {
case XMLStreamConstants.START_ELEMENT:

...... &bﬂﬁﬁéﬁ%ltem IDwee-e
break;

case XMLStreamConstants.CHARACTERS:

1. A setvalidating() HALE DTD WUEeiE, —1F#E
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------ i iten 1d, MIEAF 4 RIAIFAF,

break;

}

return state;

}
}

BTk, BxA reader 55 Validator Bt FH 4 AR L,

SchemaFactory sf = SchemaFactory.newInstance(
XMLConstants.W3C_XML_SCHEMA_NS_URI);

StreamSource ss = new StreamSource(rp.getSchemaFileName());

Schema schema = sf.newSchema(new Source[]{ss});

XMLInputFactory staxFactory = XMLInputFactory.newInstance();

staxFactory.setProperty (XMLInputFactory.IS_VALIDATING, Boolean.FALSE);

XMLStreamReader xsr = staxFactory.createXMLStreamReader(ins);

XMLStreamReader reader = new MyXMLStreamReader(xsr);

Validator validator = schema.newValidator();

validator.validate(new StAXSource(new StaxSource(reader)));

validate() 75475 105 F A 2 18 ff| StreamReaderDelegate (Al ) MyXMLStreamReader ),
CAMNEABIRF IR ENER (SR LRI RAEINKGR) .

XFP AR ZAE T, ACFR R B T &8s 2 o T I F b2 k. next()
i M AT LAFE it S5 2 J 4 3K 1% 5 % — ik {5 T 1 (1Y) SAXDoneException, JLAbA /NIA] R,
HIERIARY schema WAWT &3 FEACELB B 7 B SITENES IR (5 B

26 10-7 5| T T A X SRR . SRR ORMEFTIRIERT) AHEL, #FA BRINEIE
IR & R IMERER Y. T schema ATLAFRAD—SEPEREIRE, JFREMITR XML 3CFY
A TFIESHEN, (BRIESSASEEMRN.

+10-7: XMLIZAYEHERIERE

TR SAX (%#)  SIAX (E#)
FEYEE 231 265
LNV ATT S 730 N/A
# M schema fYS2IIE 649 1392
TRIFENGS
L k5 ST schema E, Bk E. REERE, KBUEHHITE
TRAEERE S R A A I RE .

2. MJEEH schema, LIIFIEIEXTIERERT RO P 2 K.

10.4.5 3C{Y4HERY

KBRS %455 (Document Object Model, DOM) ¢ JSON 4 e 5 — 41 A %t i 1)
P, R A B LB R IR S G EL, FRUAC PR RER) — A T Al B
TFENT % (DOM BRIAfE FH StAX f#HT2%) .

DOM #f %2 J& i % DocumentBuilder %} % ifi Il & 19, fii DocumentBuilder % [ Document-
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BuilderFactory, EkiA[ DocumentBuilderFactory ] il iif J& 4 javax.xml.parsers.Document-
BuilderFactory ( 8¢ # 3C {4+ META-INF/services/javax.xml.parsers.DocumentBuilderFactory )
RAGE . T QU RRAT 2% i BT e B ARt 3 RE R (LR 2, F7TLAGIEE DocumentBuilder
AL B R G R A R EE T,

F SAX filhr st —#E, HE/E(EHATIEE reset() J ik hEHE H DocumentBuilder &4,

JSON %% BBl % JsonReader %22 i Gl d Y, 1fi JsonReader n] B 4343k [ Json ¥t % (it
1 F Json.createReader()) =K [ JsonReaderFactory %f% (i it i4 Fl Json.createlson-

ReaderFactory()), 4K JSR 353 RI BL{EAL 54 ST (A Bk Tm, (ELd@ i J& 1 Map TLA
fit & JsonReaderFactory, JsonReader %% FREE .

Nk 10-8 fiin, ST EIEMLL, DOM RIGIZE RN L.
#10-8: DOM5JSONRITEIMEEERILL

B XML (%®) JSON (EH)
b HdE 265 146
L) 3 € =] 348 197

ey T SRS O I ] AL FgAr OIS () n b 8 SCRS R R S5 MR iRl —— Fr LA X 5k e nT DAHERL
H, X XML 1 &5 Fa B SO EE /i a] k245 T8I iRl 33%, %F JSON i s Wi T 25%.
X 2RI SCRS SR, A SO AR Y BT o RIS R 4 bE S K

Z il AT IR A I T BE RSSO AT 10 A4 B . At % R B (It L5 X /i 10 A~oC
%, IatA Mk, getl@EMR, HHEMEEELNER, HEFEAEFENLRE. X
& JSON i 5 M —yE#E

DOM Xt AT LA DOM 45 3 (@ PERE S B8 ARAT &% . L SEAUE — /bt g 2 .

private class InputFilter implements LSParserFilter {
private boolean done = false;
private boolean itemCountReached;
public short acceptNode(Node node) {
if (itemCountReached) {
String s = node.getNodeName();
if ("ItemArray".equals(s)) {
return NodeFilter.FILTER_ACCEPT;

}
if (done) {
return NodeFilter.FILTER_SKIP;
}
[l BAAFTFEILH</Iten>
if ("Item".equals(s)) {
done = true;
}

}
return NodeFilter.FILTER_ACCEPT;

}

public int getWhatToShow() {
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return NodeFilter.SHOW_ALL;
}

public short startElement(Element element) {
if (itemCountReached) {
return NodeFilter.FILTER_ACCEPT;
}

String s = element.getTagName();
if (ITEM_ID.equals(element.getTagName())) {
if (addItemId(element.getNodeValue())) {
itemCountReached = true;
}

}
return NodeFilter.FILTER_ACCEPT;

}
}

BATLES AR LIRSS . T CEITLART, A startElement(), Z5HRITHEE K
iF, P acceptNode(), #nRICEAFLIEHA N DOM A tHBL, stRE AP Hk
2Z—wiR[E FALTER_SKIP, fEiXA5-fr, startElement() FIKiBERA £/ 5% B ELMbE
T, i acceptNode() M F el & & ¥ /N e E M iz kit . 15TER, acceptNode() LT
BB R </Ttems $3%, Uk, ik, HAEA ItemArray ) F Vit EA
StEBkit, XML ORI Atb e WA R i Bkt

AT BERMALIER:, ATUME LT R

System.setProperty(DOMImplementationRegistry.PROPERTY,
"com.sun.org.apache.xerces.internal.dom.DOMImplementationSourceImpl");

DOMImplementationRegistry registry =
DOMImplementationRegistry.newlnstance();

DOMImplementation domImpl = registry.getDOMImplementation("LS 3.0");

domLS = (DOMImplementationLS) domImpl;

LSParser lsp = domLS.createlLSParser(DOMImplementationLS.MODE_SYNCHRONOUS,

"http://www.w3.0rg/2001/XMLSchema");

lsp.setFilter(new InputFilter());

LSInput lsi = domLS.createlLSInput();

1lsi.setByteStream(is);

Document doc = lsp.parse(lsi);

BxJi 6% Document 3442, 4nfal B A LB A— A AEX T, SERIEENMEL.
XA IEMIREE R (ESEhRARAT A DR R, AR RSO BERY SCRIBTE SR AOI ] oA B &
B IR A6 TS BRI SCRE SR A R 22 2 . BRIASCRS SRR SE /D, B R RIR NG SR 2 1Y
Ty, FrLAXAESCR TR RAAE (SR VF 2 X PRI SCRETERER ) BHRA .

% 10-9 BoRAIEAE RE—F (104) &BHDOM M Lht, MRHT—HA XML 3CH-HE
EER,

7#10-9: TEDOMIAYETIERBIRZIG

__ teDOM  iiOOM
Bl DOM A F ] 348 ZER 417 Z8
DOM k7 101440 =% 58 824 &
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RIE NG

1. {# f] DOM #il JsonObject bk {Rj i figdr 28 B AR £, (HAEEAFTE
Frme ] B A 1R 3

2. T AR R R A i B R AL R B 2 plE ], (R S Tk
FARKISCRAE, AR ER,

10.4.6 JavaXjRiEE

AL FR A BRI 5 5 — Fh e 2 76 AT A S O B8 2 J5 B —4H Java 28956, ISR Atk
fJ JSON #iX (proposal), {H¥EAHri#E, X XML ki, X2 JAXB 5L,

JAXB JiK EHRIR StAX it ey, FrLUAIRIIE S & FEEER SAX fiftrasic B A B Tt
JAXB [fItERE, JAXB it £l Unmarshaller %42 3k 6% Java 52 .

JAXBContext jc = JAXBContext.newInstance("net.sdo.jaxb");
Unmarshaller u = jc.createUnmarshaller();

Bl JAXBContext IRIT LA & i, iz, BER&GRE2M: ALIEIREA 2RI
JAXBContext, ARFEH (TE£/MEARMAILT), {0 Unmarshaller MR ARLRL2H, B
PABES AR BN — S FT R . Avid Unmarshaller X GaTLATE A, FrLAK EORTFIELRR
Aspag g (SR ), KA BT a A B B SR A PERE.

it JAXB 65 % % i A 2 L b 8 81 DOM SCRSr R & B, (B AU T, (ERX
SRt GOR R B LR AR £ (HEE, (X GERUUE B H A Java KBS, A EH
Fhes i U] AP K TH1A]), BEAD, KB JAXB SCRY%E XML L M0k % 5 XML
"%, #10-10 B THREESR, A~HCHA 20 M 5&E.

10-10: JAXBYREFOREHEBINERE

GE (B9) WA (D)
DOM 348 298
JAXB 414 232

€ XML F1 JAX-WS

PpAE At B JAXB, 1R% &4 0958 F AR R XML %48, m—Mkit, JAX-WS 2
AT JAXB 4 A XML 448 5% Java 5t %, A B R A A KRA, A5 ERITF, CRT
BRAXKBRES G Efdglr, 22, 10R A EE5FH9 XML, A JAXB &=L
BILKES T, FEFAZL JAXB S £2H4EK SN A,

FEZA T, XML $48 5 %45 5 SOAP i & &5 M4 X% (MIME £ 4 % application/
xml). M #RAM A JAXB 2 £, 18T ¥4 Al DOM builder it i&, X & A £
StAX fF AT 38 2 & SEARPT X0 8 LA 5,

240 | F10E



PRI N

1. JAXB $§ XML SCRHE BY Java X4, LASe ] SR gu By 1 ] Fn (e B .
2. Bl JAXB # AR M LA DOM %1 &t .

3. JAXB B XML @1 & EHT DOM X4,

10.5 XHRFIIK

A [ Z G ] WO B 28 8 v A FE XML, JSON Fifth 3 T e A%, Java JEFE ] 58 #: 54
5, EEBEREFVLERAEIRE., REFFILLE Java hRfiALRT L, {H Java EE #id
AWAEEESEIE.

« Java EE R% 2 i) EJB IAH——z=fE EIB IRA——d@d otz i .

o HTTP &iERE @R FFIEHI SRR, X1k HTTP &% 7T LAE T .

JDK 2t T BARFFIE 3T S HLE], LASEH) Serializable 8¢ Externalizable #: 1, %br
b, BIAFFIERIMREE A IR AR 8], (H R 2T AR A KB, FrE T
FIMEF R 7 RIS EER 2 R4S, Wi AL ERIARI I ACHD e 44, 405 1 ff
FIFFILAR IS S A —Leik T, IR B LIRSt 288 n B I AU

10.5.1 transient=fE%

— MR, LR IRRR D, Ml EREFT TR R T BbR A transient, ER
WA S FFIME T, 2 mT LASR i 22 i) writeObject() 1 readobject() DAAL X S84,
AR E T X EE SR, R Ebric A transient GEE B T,

10.5.2 BEEIANFIIL

writeObject() il readobject() n[ A4 iM%\ FFI{L. ERTIE “BUhidk%, FiiEdk
K LIRS e,

AT TRFFICRICH RN, U— A FoR i BRI R R Point .

public class Point implements Serializable {
private int x;
private int y;

}
ERAPLE L, 100 000 A FERIRTR /T UALE 133 Z2FRN)FFIE, 16 741 2R RFFIL,
{HBMEGOX 2 R AR R, HERE—BMEIES Wt ek .

public class Point implements Serializable {
private transient int x;
private transient int y;

private void writeObject(ObjectOutputStream oos) throws IOException {
oos.defaultWriteObject();
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oos.writeInt(x);
oos.writeInt(y);

}
private void readObject(ObjectInputStream ois)
throws IOException, ClassNotFoundException {

ois.defaultReadObject();
x = ois.readInt();
y = ois.readInt();

}
}

EFHLER_EFFI{E 100 000 /N X FERIRT R IR EAL SR 132 25, (HRFFIERFEE 468 2
Fr——k3E T 30%, Anifi xR ROFZIE S T A 24 Kk —E o R s T I E],, Sux
FEOLALREELES A 38 3. BRTIE 2400, XS EACRMECAE Y, oA B, BT,
5%,

FIHACALE, REEAEZ T, HIhfe LR ER (LEHR), 8, HHERMHE—
fctgy St S5 L

public class TripHistory implements Serializable {
private transient Point[] airportsVisited;

/] EE, XBAEAER!
private void writeObject(ObjectOutputStream oos) throws IOException {
oos.defaultWriteObject();
oos.writeInt(airportsVisited.length);
for (int 1 = 0; 1 < airportsVisited.length; i++) {
oos.writeInt(airportsVisited[i].getX());
oos.writeInt(airportsvVisited[i].getY());
}
}

private void readObject(ObjectInputStream ois)
throws IOException, ClassNotFoundException {
ois.defaultReadObject();
int length = ois.readInt();
airportsVisited = new Point[length];
for (int 1 = 0; 1 < length; i++) {
airportsVisited[i] = new Point(ois.readInt(), ois.readInt();

}
}
}

PEAL R 5 BE atrportsVisited R FR Tkt A S FERIFT AL AVEA , 2 BB E IS Fk
NI FHES . ALHlty, & IFK, fEEH P HBBELES %, SYD (Haj) R#ld
— &,

BT FEFIE A %o HIARM LR &5, FrbL B AR B L BN RO B A e HL IR . £E
FAUHLEE L, 100 000 4~ Point X4 UKL 4L IR 4.7 0, RFAILRB 6.9 5, Eik
“Difk” FEERFFIERAT 28, RIFFERAT 1.7 7,

R X BARRDE A IERIRY . $55E JFK (LB RBA S | ERTE M AHRIRI X R . XE%E, R

242 | E10E



K BB A IE TR E R JFK, ARECR R EIRTA S I EBS =R m (A 'Ef5| MR
FHFERIR ).

A ERACHD RS BEART, X2 JFK SIS AMIN, AR SR, YEANHRE
i, BERAERAERTE, SR TERBEREA R TIHAMABERR JFK 35 T,

EFENHER R, PRI T O, BAFFILR 00 5wk = anfal 3 34 S 00 5 | k474
PRACHE. 8O T, FRAMERIPERERTLARFROAIR T i T, B SIAAR S B bug,

% Tk, HAEFEZE T StockPriceHistory fF5I{k, BH/WMAMRIFFIL. LATRX
A KM
public class StockPriceHistoryImpl implements StockPriceHistory {

private String symbol;

protected SortedMap<Date, StockPrice> prices = new TreeMap<>();

protected Date firstDate;

protected Date lastDate;

protected boolean needsCalc = true;

protected BigDecimal highPrice;

protected BigDecimal lowPrice;

protected BigDecimal averagePrice;

protected BigDecimal stdDev;

private Map<BigDecimal, ArraylList<Date>> histogram;

public StockPriceHistoryImpl(String s, Date firstDate, Date lastDate) {
prices = ....
1
}

M LLEA E bRk s #4918 StockPriceHistoryImpl Xt 42 [, £ 6 8 F17F fif SortedMap 2k U {1
A& prices, #E{H start Flend Z ] {0 BT 4 B S b OB ] . A3 eR B th i BARTF T
firstDate fl lastDate, KRtk Z4b, #9i& EREEA X BAEM K7 B, BIEEERMHG
Lo MIAHX LT BT getter J5 iR}, getter 57 needsCale G HE, R AHE, BE
SEADHRGX Se B IA.,

TR GIE histogram, ‘il T %Mk Z4s @ AU A0 HBLEMBLEE K . histogram £ & Y
BigDecimal F{l Date X} RJHHE 5 prices FfyHi[E, HEFFFEIBN AR,

It A O RE 3B DN - B8 wT LA prices S i35k, FrLLEATER AT LARRIC A transient,
H HAEFFMER RSB AT o S T, XA L, HARME
B T FERAER AL, FEBREER, "TLA—BEERmeAL. BIE ¥ B
MEGIL, WUBRFT LR AT it 35 BbRic A transient, [fiifE readobject() J5ikrh EHiHE
EAIE.

HEE, ERMEIEbWEEY T prices il histogram ¥R 7 [AlfJ56 % . it H histogram [,
S CAFERI A S ZE A map .,

X FPRGE AR 2 B O T RRREMC BRI RBCR, (BRI & PEEMERE, & 10-11 B XFF
UL, %FE R T histogram R4 T transient = Bid k47 51 (L F0 R FR5I (L BT AE 3R 1
i, PAR AL BRI AN
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®I10-11: FIHERIRFINERR (KT transientZER) FTABIETE)

TR Fl4kEtiE (%) EEFFILRTE (F) BEXM (FF)
{% 44 transient F[% 12.8 11.9 46 969
histogram % transient 11.5 10.1 40910

HREPRE, XA RF 7R R FFIL T2 T K2 15% Rl {Hx AN Mt 5:hn
b A (RN T histogram b4 . X5 A TEFRMC RO 9 AR & U3 HERE AT Ui ] ek A
SO,

A LE {3 AN 5 B histogram Xf 5. & Al HE L S04 E B FHERN, A%
histogram, LA —SEANH WAIE DL, Ebananf St 955 histogram, H MK A it 3T A 1Y
histogram FIF#EEE T 3.1 B, ABLAIEEWAATLF Bt Sc & SEHERE T HE,

TEIXAMEFr, T histogram HEAVE T X AP — X & —Fh B A, —Bekik, &
PR b BN IR DS i T RRye R ROF5 e e, (BERIDRIEI IR EE L,

XA bR LA RS IMEREEAE, R E RS o B 718U vh S BaE Fis o,
Fibhe Rt & T yHem EZ LA it al, A4h, histogram F=Btfrh transient
WL T 13% MEdE K/ lid KR EER, X ERRE T,

10.5.3 [E4s5FF 5L &R

R E R S I T McE AR RERY S 3 B s BB FIL 2 G T s, (&
32 Al UL o e 75 45 3 I 4% | {% %, StockPriceHistoryCompress 7E J¥ %I {L %t prices i
17 1 e .

public class StockPriceHistoryCompress
implements StockPriceHistory, Serializable {

private byte[] zippedPrices;
private transient SortedMap<Date, StockPrice> prices;

private void writeObject(ObjectOutputStream out)
throws IOException {
if (zippedPrices == null) {
makeZippedPrices();
}
out.defaultiWriteObject();

}

private void readObject(ObjectInputStream in)
throws IOException, ClassNotFoundException {
in.defaultReadObject();
unzipPrices();

}

protected void makeZippedPrices() throws IOException {
ByteArrayOutputStream baos = new ByteArrayOutputStream();
GZIPOutputStream zip = new GZIPOutputStream(baos);
ObjectOutputStream oos = new ObjectOutputStream(
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new BufferedOutputStream(zip));
oos.writeObject(prices);
oos.close();
zip.close();
zippedPrices = baos.toByteArray();

}

protected void unzipPrices()
throws IOException, ClassNotFoundException {
ByteArrayInputStream bals = new ByteArrayInputStream(zippedPrices);
GZIPInputStream zip = new GZIPInputStream(bais);
ObjectInputStream ois = new ObjectInputStream(
new BufferedInputStream(zip));
prices = (SortedMap<Date, StockPrice>) ois.readObject();
ois.close();
zip.close();
}
}

makeZippedPrices()* ¥ prices JFHIML B F B G (R AF, 2R)58 % /£ writeObject() Hrif
defaultWriteObject() #t {7541k, (L b, R alLLEHIFSI1L, ¥ zippedPrices %
A B transient HIEFFILEA M KBTS —28, A AMRERFIERB—A,
HE o4, ) ERIFFITERE, HRIEREdkhiT.

R BARRE AT GRS RS — ), X ARSI I XA
NGRS T TR b R T 5 AR+ R Rt Rl . 2% 10-12,
£10-12; 10 000 ™ WRFICFARFINC. HEBFIANEELEN TR B

T4 12.1 8.0

FE45 /| R4 26.8 12.7
LS 26.8 0.494

KA BB —17, EIZENNIKA, BIR/ERERHEST 7RSS, {H readobject() Ff
A VAR unzipPrices(), MiZMKIETRE, % Fun e KIAH getPrice() B AN HIZ .
readobject() A F-HH unzipPrices() J&, kR A JLA Bigbecimal X R FEZE K T4k, #
BEAEH R,

FEX A, TRATRES HELE Pk AT B SE b R SE N R I L . & P vl g LT
YA getHighPrice() FNZAIRY A EIRIVA THEUE . AR AT A ikl R R U
B, IBLIERMREM A& SRS Bt AE A KR, AR AT RETHRER AL, ERMRE
WFHR (bban, &6 HTTP &iEIRA, CAPG R AR S &8 M) . 2ER i@ HERE Y2 CPU B
Bl (BohBkE TR ), T2 AE (R 4E fa O EEE 75 E N AR S R /)

FTLA, B A L o i SR M 2% vh s 47— 24 B AR 1T 29 N AF 1Tt AN A Bt Rl B —— %
FUC B ZEA T He i H-HE 3R i st (5 SR 1R

2. 30 “zipPrices”, REGHhIFEA ML, —F#E
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AR FFICAR D TEM L e, IME iR B4 aB A A 24k, # 10-13 [A A2 % 10 000
MEEXRBET I, AE Xk EEREER T B A, XA R LR —/
Mlas b, HrTUAfE e SEAr B Ul o AL as E.

#<10-13: 10 000 I ZRBIM B 1Z KBTI NS

JeH:4s 30.1 150.1
FE&i 1 iR a4 41.3 54.3
HE4q 28.0 44.1

6l —HLes AR AR Z (] A 208 (5 R e i —— BAR B H R 2 R B FIRIER AR,
HFEARA Fd P2 . BIMEEX RGO T, EGEERFE R MR MR (AR R ety (2
DAERA- T A A —— (/N BAR BD R S A PR ) o FTLATORHAYR, — B4 i
EEEE, (s XA RS ERZER, SRRERIM RS A ERRZER,

10.5.4 EBERMHREH

AN B AR, A A RS B TSI, AR AE RO FI L A B R 51 .
SR, writeObject() A MLt 2 A EE K H 45| . 7£ StockPriceHistoryImpl
H, XEREAEL K prices map, FEH7RHIRApRME IDK ) map, JDK #1224
SR T FIE3E ST T ok, FrUARRATA ARG, Ak, T RaxseRanfdtir i, B
WRLERT REAI DAL BB A 2R AL,

StockPriceHistoryImpl H 43¢ fl 55 g & TreeMap, [&] 10-2 J&— /Wi {L iR A~ map, JTVM %}
INEFEFIE Node A FOJRAEZPETFE, #8518 918 Node B Y writeObject() (%% Node
C). Node B &3 EH CWRARIE B, RiE@AF5LE LR Node B,

{HRIEFEE —Node B L4 5 Node A C2#FFIL, B2 MRIFFLAIRRDRE
fE: BARERBEX—A, HFEASHRFIIE Node A U8R, #R, ERIELRTFI
LBt th i I — /X R 5,

BER E—RXMRNEH AR, S3FFMLrItEREA VR . {BIE4n Point K20 /Y
BlFFrR, X TLikB . LAEEE E—FRFFHER RUMEEFRKE S REIH., &
if, ATPAd i A R 5 I RREEAT R BRI, ITER R FHIE 5 T R,
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10-2: {53869 TreeMap B

AR RAC B XA R T A BT AR, bban TreeMap, ‘& i G 28 5 71 {L R {H,
EFTRZEAMFAEXRR (LBEElHEZIRF). £RF5IEE, readobject() X
BRI B . SRR RIS AR R & 5, (HSCPRIEEanE: X 10 000 HUik
EilE, BOEBRELBIAFFIEH 20%, BIALHIFHEEEMARMRSIH,

TEFFLRIX R T, Fik TreeMap FEM (L HERZE. map H#) Node (f£ JDK
) Entry) BLEFAMR . BAE. BT map ASEEPAHFEIN Node, FrLAFFILIR
Node AU R 5 A LD, EXFHEILT, EAXFFIL Node MRAL, ik H %R
FILBEFIE . FrLASZH) writeObject() Fl2AMRixtr CHMETBI%, AL TIHE) .

private void writeObject(ObjectOutputStream oos) throws IOException {

for (Map.Entry<K,V> e : entrySet()) {
oos.writeObject(e.getKey());
oos.writeObject(e.getValue());

}

}

X BRI FEAKR S Point SRBIHFIABBRAREIE W LIERIRIDAER R, ZRIETIZBRBGS
FRAEARRRIXE R, TreeMap v A B AN #[H] 9 Node, FTLAR A 42 F5|{L Node 51 1.
TreeMap T A AHRIRVIE, FTLAMESAUFFILEAREI.

KREEE TR EMIREAT I LA, IERRIET RFFIEAES WX, (H243 R
FIMCHA L AR T ZHE , 46 Y2t AT A AT LA R AR KR 2R AL

Java EEMEREIBME | 247



%F Externalizable [

ADEATHF —FHI £ A7)0 65 %, Bp 5L I Externalizable 4 o /i R &
Serializable 4z |

RiFE, XAMNED LA LT EMN4efTLZAE transient FH, % writeObject() 1
| defaultWriteObject() B, Serializable & A 7|4k 3F transient 5 fL. {2 Externa-
lizable ;& A iX A% 4 55 i&, Externalizable X/ L XA FILIT A Lz T K, £ib
transient 5%,

PpAE — AN B P 09 BT R F AR Z transient, 3% 47 % I Serializable £, HFH R

defaultWriteObject() ik, XRFRBLEFM (#$%) FAHRESHHE, Ak
&) A B AA&, Externalizable # XA M| 4th5: RAHHMEHRBEEH K.

TRIE NG

L BAREIFFIE, F B0 Java EE RIFFIL, A TRERIRAIIMERERS.

2. A5 BRI A transient RILUIMRIFFIMNL, HB D EMmpEIE &, X
L AR P AR A b B2 i PERE ,  BRAEEEW BB AR T Z AR T R b (),

3. Hfth writeObject() 1 readObject() J5 #: Myt {k th w1 LA (. 3 e 1 5]
. (RiE/D, BhIXZE 5 e, AR HEES S IAA S 8251 bug,

4. SBELEFFIEH AT IEGEERA ik, BIVEEEE A ERE L% .

10.6 Java EEM4ZAPI

T VAT AT 2800 1Y JLRP B 2 b R—— XML b . JSON AbEAI %R 5 FI{t——ATLATE
AEPI R, B EZERAE JAX-WS, JAX- RS Fi1 IOP/RMI iX =/* Java EE W£% API
i,

X286 API PRI ZERIRA, FetEthB RARIARE. VREEYE A S0 R fmEHEH e
M, iy ZEERE CMEE. XTEeMNFEFL4i8, thin JAX-RS & JAX-
WS R, Aidix g i ERik A XA E AN, XA A ATCARMMERS S, 0
R EFERLSRE, DB IZER JAX-WS, A% 55 JAX-RS tHELMEREAnf, Anif
Bz 40 EA i ) TIOP #2 M RAR S5 515, APt B B W 7.

{EXF T JURRMZE APLSRGE, EMNFHERIIPERERBILL, AT THEH A A — LR XL
B danfaf AL Bk L6 PR

B SR BRI KN

MK EEH R PERER B E R FR B, XRA 2RI 2 20 FIHEEREEZ
—. (ERMEARERIZR R/, TIRRESHRZEIT, S HibHA,

BH—HiH, RE—KMEHARZAREENMEIH, Btk APIR, MiZigites “H
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BORE™ B—— b, BetF—kIAFR R R, (ER %) i A 2R W 45 18 B B
e XA EN S u D ER 2 BARTE T, PrUA LB e i .

AT UAFE AT i 5% RESTful Web AR 55 - Smil 5z e fia] (i b W0 22 B o, wTUARFAR 55 1%
TR HGR Bl — B N AR AR (e, SAR0r. PO mbrdE), deTblikitg
TEIR [31 13 e A B8 9 [l - ook A1) K ) ) e

A R PSS % P v AN (T PR BR . sRRETR 2 5 ELRG Wt Janil 23 IR [ MR Bedis . (A2,
KFRE LA SR, EXABH, Heani % P iF RS Uk 5 5 AR m 10 St , A
Traamt & P A R 2 P RO R . AR PR T R, AR SARER
HEdE, IS RAMN 27 BREFAEBEIPIZES —RIAMA SR E 4% Fin, ERERT
Tt TO T PR R AT A VR R 2 @A 1% R MR, i (6 T P AR T LA LA I
B A P o RS VA AR AE A0 F Bt ? A 58 kR R L IR IBUCRE A 5 AR 175 S BHiE
HN(E LT P AR S = AR AR ?

AT WA BEALIZ RS, mT DAL — T 3R 1 2 E i A e ) 0 26 2k X 5% R P O
%2 10-14 WoR T AEA[E 55 T ARIUECRE T3 i B2 i) o

(1) % Pk 1 EREdE .

(2) % PR 1 AFAIREZE R .

(3) & P ifk 5 FERIEHE.

(4) % P A 2 KR . SETRRIEEEAR, ARG —PEREEER IR EE .

(5) % P &2 10 MR 1 AMBEZEIER, ik 9 AMRrEl Al AR BRI R .

X SRR AE R T HESE T ITHY, ZTCREM], W48 B & i el A B ke (&
WZ 10-14),

®10-14; %WiZJR"FRESTfulﬂ‘JSF@ﬂI']ﬂ“ iRE)

i bt WER ()
lﬁ&ﬁ 90 30K

1 4F BB R 4R 30 60

5 A HE 300 186 K

2 kB IR 60 2 iR AR 60
10 K HEE ik 280 10 KiAR s Ak 60

PR — R AR ST R AR O A EAS b AR BRI R £, FrLAAn R P ARSI
M=/ B, AR — Uil o 4 A B B B SE AT ROESE

At 5 FERMEERIRA SAR . BABRmA K X ENI R EKS £, BrUAE SRRk 3
AR, RPEERRE 11 MRBIREIE R,

A A5 e (R TR AL 45 1 RESTful AR 55 30% 81 ) JSON $4E ZRa ik ial, 3 /NI 1) B gk T8t A
/AR, ABREZAF P Al e S5 KA E 8RB, X B 0 T DA 2 B4 4 2EL 1 5
8. R gRAFA R EE T RAF, m RN A SRR S A IR K AR, 4n# 10-15 fik,
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®10-15: SMHKRT (MNFLER) RESTUIBIFIIIGAIEYE)

Bz EHmREE (R )
1 4508 50
1 RS Bcdi 30
5 4R 90

2 IRHEZ A K 60
10 KHEZEFHR 270

BT IR — R BRI R A AL, BrUURE S S e B[] 22 50R /I, Tk 1 4F
5 A SER AR AR E VR R AR L, B T2 ar SR FE T AR . —
e, FTLLR 145 % P K AT REH A T B, s Kk £ PERE LAITERE.

Mk B SIEELL
EREARATKRBEAR, 124M% %2R 300 KA 60 R B LR EALAL,
(FEHR, ARLFLILRBOTIITS KLAFR,) FFEAARA, HA LS
o LA HH# 5 HRLARM,

Jod, BATHFRLB, FREA—LFHH, A28 REALE Google I F B, Kb
TAERSR— LT, WIARIT—ERE, Google LEHE, LRAAXNEE
200 EAHL Y, AAEEREARLI LANHZE,

MA A% EARAR, KATEMTROREZI 2 ERRARETER, 5—75 8,
ANFRFNX S BHHEAAFREARENICHET, —FP I EHEAALEFEE,
BEUBAFTABLLZERLIRKA, LIRS (KAL) LRXAAHTHEHR
Ft, A2dp A AR R R, 4o RS A T AR h JE &b TRk M4, ALAR AT B
FMB AL AR, XX —AMRIFEAFE, EHKERNTAER I/, LRCHE
AL,

10.7 NG

Java EE R FROPERE R B T4 LA 2. Herb B2 AR Y I B ki A e £ 3800, miH.,
AHE] T VR ZOMERIR, BrUARZ AR 5 25 A PEREMLSTE 1 H-AN7E Java B,

F 2 50000 B AR 95 2% PERERY I FF A FURBERS Java EE— RHRELRBAVHERE. R
WK PERE. X AARS &S, REZARNEFE EEmSUCEEIEE— TR r
B HTML, &2 XML, FHIEx RARES ISON F, A5 H I SLEA B T IRk R
JEE b A% AT R O I R IR 95 2% O TR
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115

SR M eI R ST Ex

AR EZHTH Java RBHIBIE R RRVIERE. VilRIBAR RN R 28 2526 T2
5 Java 7S ELERHESCRUPERE R, EanfE FAVEAR EA VO MM, &t TREAES K,
T SQL AT E M., ERUGXERE, ALK IVM, WAFEEE &R AR
i, ACFRECHE FEAR G HIPMERE R TR FA] ONFCAbAdEk) 7 A dn (o] 4 B0 e Sz P 4 P
VAL,

(XA AL, (66 F B0 4 o B R RO PERE 5 TVM B B % 3R S 6 ) Java 8RB A % /0
R, tRfatER, 4 TRGERAMERE, FROTEVRREE R R BT riRN,
BT TR ER RS Z k.

IR E
AEHETRERAT —MHEREEE, M7 I8 IRELFOXHEE. —FFH
261 A48,
HIBMEALDHMAETELEL—TK LA “STOCKPRICE™ 9 & 1, XKAG IR H5HZ
BRERSAIHAM, AZXKATH 33408 £tk (Bp 128 x261),
F—IREMAGEANABXAGHRARGES, TEHPRELARXEHITH,

“STOCKOPTIONPRICE” # %50 EFEOIERERDL, B RARR L THED
¥, APREKGE TR, AZAL LA 167040 7332 (BP 128 X261 % 5),

11.1 JDBC

A #E I Java £ A1L API (Java Persistence API, JPA) [9fBET-HE R BEfO M fE——IPA 24
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ATEIRR AR 2.0, #Rifi, JPA RUEEE AR IDBC, 1REZBF RAESS BRI =R
Rz AAED B A A JDBC £ 0 ——Fik, X &3 184 IDBC YERE RSt & 2175
. BEERFARFELME M T IPA (& MR FEHESS) , BRARMPLE 75 1 23 720 JDBC
Y1 i ot A1) B A PR JBE b B FHHE 2 P RE A Bt R H 2 A 2 A

11.1.1 JDBCIKZhIEF

IDBC W B HE Ff A RN B Fe b B P PERERY 1 2 IR s b e S — A L P P
#BIRML T B /Y IDBC WAhEEFF, KZ BT R A S =75 iRy JDBC HKzh
BFRT . GEESILT, (8RS =7 Wah e i iR R AT e RS B E AT Atk RE .

ICTEX B B PR IR A B P RO PEREZR B e, (BB AT LAfE X AR THPR i A~ [ Bl
PESR AR it L% IERT IR 35

1. TEFmibi#eT

IDBC JRhFEFF I SCBUA BiRRE RS, Z 21 Java bl (BDEAR R Fie) SEE £ 1
TAEs LK TARME S Bl AR 55 afhn db AT, REX AN )i & B M9 614 Oracle %c#ia
PERY “WENERTT AN “REIRZDERFFT . KA R SCBUX Java BLRIRRFF B S HORCN R
N, B R 55 8 AT 2 AACER T AR, RESRADRR R SCIL S AR B . R B A
W TAEEREE] Java & Pk e, RO Fim S HEE ZHEBRE DFIE 2N, K
2R B R T 2RI E

F TR IR L 4T RE, B2, Kbk, XFMEEIAREIR LA
J57 75 78 P 34— B 38 JEC R PR W b O Zh B e REBR 153 B A I ME RE A A B U T R IR B 738
B, B, MABRFSTIRS SRS, 20 WEANLE, BEENE— iRk,
VM R AT B IR 55 28, ABLTEX PG OL T, 1R AT 6E R L B in £ K e ) 2 $dia
B, FIRRSS 2% E 5 CPUBKEZAE T 100%, XFEN T, £/ “HEE Fim” A0
Rh PP REIR B EAFAIMERE. SHbMR, E— KB A, 100 B4 1ETHED
[N DR IEEE R, REREEIEERS SRR, HF “HErm BB RFA
REZR1F EAFAMEGE

XA TRV IDBC KA B FFAIPERERT SEORFFIE TR EES ER R . 2% & tHILIX AL
0L, BREEASGRE) P Fr E AR E RIS T R B REIL T I LR s, (HTEIR A CAVIAEE
e, RARFAOREZBRANRARE., REAERA SRS TN, 5 L8R VR
IRIRBE 5 Pk ofe 8 A = IR PR B — B

2. JDBCIRZHIE FrRYZERY
JDBC W sh B2 7 el LA KI5y AU FhER (1-4), BRifE A& Z& 2 & (A Re)
4% (4 Java fCR5),

1 BOR 5h £ 5 7€ ODBC #1 JDBC Z Al #8: T — @ SRR 2. il AR FEE i
ODBC Wy$cii i, RaelE FxFh R IR sh R e, 1| RUOKED AR il & PERE BB AN AT . R Sk
%#.{# Fl ODBC,

3 AUFN 4 RIRIRZNER PR AL Java IR S A5, (H2 3 RIS FE Rl = AR E e

252 | EnE



MBI, XM, ARy (AL rTRER SRR 55 8%, Avid Hak £ i B
#AE) SRR RAETEIE, EXFSEH T, IDBC & Fimfefy GEE ML,
Aid et WRE A R RS &%) [ Al & 2% JDBC WMk 3L, Al figrix seigk, #
HEEABAR DL, FEeRBIBAR AR SS 28 Ot Bbi Bk ml Bt % it 7] 9513 )«

XFEMAREV AR DR REESEEMETNIEEFK (Demilitarized Zone, DMZ),
Ui R B FEREREAR BN R 2. IEERERI AR, X E A K% th
AW PR AT DA AR P IR R A TR, X REREREARER S HMESD (B
FMRE Bk EiaEtR), e E bR F & FiniE R (K TiERMER). &~
i, ARSEH T MR AR, B EE TR MR S S B, R A O B R VAR
BRHHRMEEIR, ARG T, XLERFATUAZEALT (38 HTRF, BENIE
SR A SR )

SR ESE PR A= IR e rh, X AR R AT IZ IR E (—anfE s, 1 UL TE AT A
ft. ®an, FEXATFAHEHSAAZREEHEM (Distributed Remote Connection Pool,
DRCP) #2{t T JDBC WEah#2 /5, X & —Fh 3 R F, Al EF4 % IDBC Wz

—FER A T JAR CHE A KA s, 02, XT2&usM s, JDBC W T
FIAE 3L E 4 WHARMLEE), @FHERT, HYHARSHHERHEE (MFE
ALE, MEER DMZ 2 N) EESHHI R, XM, MRS 2% BERESE BUE # 5
ERRIE, XAYAHE P umiEEEf JIDBC M4 M . f T4 T ik serviet #: 0, Web
Service % N X HEMIAR S, ZEA9RI RIEMERSE T, BPmABTRE T EREEEN
G OE: TN

X Z SRR IR 2 BUF 4 RUKEhRR Y, (ERER MR AR F LU R, X —F P RIEM—
MR S A BRI PERE LS . 2 BORABLIF 232 INL S| ARSI S0, (R kit RAF
[ 2 TR N PR REBE S X FEAT (A1, AN SEHFIREDRE PRI 2R (2 Bl 4 &) Faif SCor 485t
MR ADRE PR IE— 2 “MERSRT" B2 “MIHERTF" AR, B8R 2 1K
B B A IR S B P RFAE, 1H 4 RUORKED R Pl o R B H B RS B P de i, (HRESX
AR ML ERSER, B, EEE 2 RIKERFE A2 4 BIIRENREFF, BUR T URRIIRSELA
R AARIE R I A — R KR 7 i RE R 5 X REAR AT SE AT AUTERE.

BN

1. AER ] P Al Pk H il & TR B FTRR 1Y JDBC S h BT .

2. A EMREFEERRE A ERREMNAE AR . X EHER A&
¥, fE—EEAE T AT RESE(E A IDBC B, £S5 — MBS
|2 5R ARG JIDBC SRENER T, ARl B AFHIHRE.

3. AR AT, RSB (E A ODBC F1JDBC | BYAIRZHFEF

11.1.2 FAEiEAMIEAH

KEFEO T, R rp 23t T IDBC IAH, H#EFE{EH PreparedStatement, &8E Gy B 1%
{ii Ffl Statement, iX M) [X BILET TALERIE A) LKt BE A HL S | E 272 Y SQL 13
B, MiXFEBH BN E ZEafriIBACEIE R T, IR,
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CEAT XA A EX LAY RETIRY w68 R P B T A B R TR E L T
HiEl, BAERZREMRFHENER. X MEORER—K, XS T IE®
BIR T, XFEILT, EAEHAES (Statement) WIRER EAFAIESRE.

o kA7 DR BE 2 VR AL R 25 B (batch-oriented) HIFRFF, 4% Statement 32 [1HE
LERR s e B TR . (H @& HtAb B 2 R R e b rT BB RS A T JDBC i, A
oL A IR R AR JLF—HERD LA SQL iE4): e &t EAEETHER R, el HitbE
B m#E—4~&4A 10 000 KM Zic xR BHE A, FELFE K& IDBC i AR HLC BT,
ELHE A oy PR AN AR 55 K RS R AU AR %5 25, (£ PreparedStatement 3 1 #BAEHUF 4K
HFEIRCR (JPA SXPRRIEARE EHEZE S B B R IR D),

AL ERIE M Tt (pooled), A REMBLH AL IE MMPERE R H BN SEBrAE =,
H ] PreparedStatement X % A FEW i & HhAR FHIERE. A T E4FHbEST “Mbfb”, FROTEE
HEEMME, B IDBC #EiblL K IDBC XA FAVECE (15 f)ith AR 4 B 08 2 41k 17 i A
M, W EWRIEIE %S, Statement Caching), X&MD& ¥EHE F T4 ([ 8 A JDBC
R R, el EiEE A IDBC WahfEF, d&LL JPA /75 X ial#£iA A JDBC,

1. i@ BiFAM (statement pool)

Fisb o iE b A T A E BT TR, BB — /2B it N B — /> IDBC iE#2,
LA A2 it G — A TG RIS A, B2 B BRGX AN 1B A0 AH 56 1 A 28 B0 O AE %% H2 1 A
FINAE . B oARESEARRER R A CHTRCEEmE S L6, K%, B4
R RES G B CHITAL R IE M, MRS TR AR (B el e R A A E
W& —HHER),

X FRAE A 23S0 IDBC f R iZ0E FEE A IR ] 2 — (JPA 2574 Java SE 19 b7 I #2
el —A R, XS R EIN, Java BE SREEdh, BRFF AT CAGE FH B2 IR %5 2%
AEREL) . X B B ERE R /NVEAEE EER (TR EH IDBC i & H JPA 1)
BF). ERFNREMEfTh, XA L KEE.: e BRa EAmeEiEm, -4
RS LS, A EERE A/ MR B, B E B A IE
A, MXEFACEIENNEGFS S AdEsR (G L& & KRmHEZH ). XFERT,
MREHYRENTE, HEFREFESSEMAMNRES L/ 00, Lalfit GC
Bt ] 7 A= 7 T T M)

2. IEAIBREIE

{55 PO AL B 18 ) b Bt 58— SR 1 T T P S WP AR 2 S B b G R FDAS Pl b, i AL 3
B 7E JIDBC 3.0 Rk SIA, Bt T —4 4 (H]) ConnectionPoolDataSource (1)
setMaxStatements() 5 k) H TH B HIE b, and{%i$ 4 setMaxStatements() 7
BRZEGR 0, BmMb il . XA OIRMMhE SUE M E 20 R —R1E
JDBC Wz fr B &K r 2 b, S ARG E. X480 thEse
B4 # IDBC WA, ALt LA AR E A RE 2 TR .

B, %45 Bt 4T JDBC I /Y Java SE I, FRAE WA ERE: 22080kl & IDBC
R oR Gl AN B IE i, 40 R AR PR b G AN B E )itk . Java EE 1Y)
AR ATREY: (BSMARE) . 1 IDBC Wahfdrsk QI fd i, =& d MRS
25K Gl FNE R IE )itk
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i B BRR AR [ R X A I A G — ARt . AR TDBC SRE) R FPAR A {5 A7 4R L1 it
WIHLE], BN R & L Re LR AR FF A&, o o PR 95 25 o 52 i I A it 0 7 B
A IR AR 55 &% JE AR SR HEE M E B ShAE BN/ 2 i IDBC Wah R R dt 73X J5 i #Y
TAE, AEEEEERNIEDBER, XMMUSEAE —EEsE (A, R JDBC IR
BRSO B, X BIE A T AR AR ENR L), &%, RE
JE 5 AR 07 SRR, RIS AMLESEA 1Ty B,

BT A A ARIARAE, RATRESRER] JDBC JRANFRF7-Hn RL AR 55 25 Rl i S ke AL B S ) it
MBI, X, BRAE —HEFEBCEIEDbEIEH B, WERINMAEHE, €
I A BB T IR AR 7 Fr S PR 95 8% U4 & . RSN, FRATTATEAMIEE JIDBC 9K 4)
BB M E R ERER, XRFEAWRTF GEFREOLT) R0 EE 5 &
TR, SR X R FE R AT A R PR AL, i S E T A R IR 95 @ AR R 3 X
—

AT fRAanfa[ ¥ B IDBC R RRFiE R (SEEFM) Thie, LA RS T
fISchR . RERHE, R AFEERIKEH T naxStatements JRME S HHILE (BIER
AR /N BRER TRCE M TIE, B —IREh R F rl b i Bl AT AN E (8
4n, Oracle [f) IDBC IRAHFE 7ok T ik B 2L @M, ko e AR IE Mt 2 B
ARHTE ) o

PRIZE /NS

L. Java b7 R Pl B2 A MUz AT RIFERY SQL IE 4, XL T, EH
FRALER IS b REAR A bR T B PR MERE .

2. TALERIE ALK A E T E. K% K1) IDBC JREhFE 7N Java
EE HEZEERIAABIR (1 T 3x—ThE.

3. WALEEIE M & IHRE R RAVER ], ROTFEFMARIE DA/, 8
S BT KRR R R T 5 2 GC 75 T )

11.1.3 JDBCiE#:ith

G B e B AR RERT 4R 1E, ik, JDBC JEHEZ Java FEFF b B i% R B 3 A LAY
MR,

{E Java EE (3R 5 o, BT (1) IDBC i B 58 UR B B2 F R 55 &5 09 & B, (65 ] JPA 1Y
Java SEIRSE A, KL 5 JPA $2 0L i #R BN FH — AN i, PRwT LAGE o Bd B S i
persistence.xml XHEBMMEFT H & L. AR Java SE RS, R i v AR &A%
Hili . *HFEJE—FEIL, RAT LA ER A S = b — b i, XS AR
L EARRERE . Ak, IFEshiy R R, REEHE, B am = A & Re
HNEE, BeRGESENAE RS,

—AAEE, PR RN AT G DA K Tt el R B ASh GC SR 2 AEF EEN. H
TR IEUEAFARITE, X —AEREHER, ShRrEEMRATRARIER K, B2
EEA (ENESLESERENEMZ ) aTUBRIER K.
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XAEOLT, Kotk et R 5 T oR0E M0 . BB A I BT T SR A 4 B T IR
(Besh, BRI —ERING) . FEESRABRMBIERE, B ETENR
TR L . B A4 JIDBC JRa) R FE AL BB/ o BUE 2 A0 AF. AR B AR
FasdtR Tid ZHERE, B PR S 32 B Fulk AR .

X FERRT S, EERRNE RN A SR — s, MR ARG SEmE, W
FGGIT R AR ANE R A K/ VBB A Rl —{H X — R AR, WA (et B AR - QIR
ML RO R Bt R/, SRS DL T, X P B REIUR AP OTERE : T ORI 4R
AT B F PO R R, Bt A R AR IR AL R B B R T

BRI, AR A, R X AT RESE IR . 1] — AN K58 RS A e it %
AR R AT — BRI 55— el B, BN —A~ 2 EF ST R SR A A S e
AE. XFMEDLT, (b BR A B A ST AT CABGE R P A MERE . i R AR A
ST EFPEINIERE, AL AR R A WESIE, SNARELRESRET.

RIE /NG

L B BB R e AUN R B 5T . FTLAE Java iE S, ‘BIITE
WERME AR TER —E2 £ IDBC WA )FH &R, &
2 1E Java EE il JPA HEZSHh b 7451 ,

2. BRI G —E, SHERMATEELEIEE BB, RMOFERR
R AN 25 BRI 1 R UE MR . A TR A BAR, ADLERE
b, SBEGO AR A A B I PERE A FUR SR LR R L,

11.1.4 ZEFH

WA FFIA AR, XEEREAWUR S HE S mA v E b, 2k “E55
%" (repeatable-read) 1% SCHER S5 bk Rk “$2%Ci%” (read-committed) 15 LAY 5518,
(A T st T sE% “FREEER MEHBRFNSEAKRSENLREEEL. H
b, BRI TV A T A (R o FFRR P A 16 (6 P /NP i SR T 3L, (B AN S
s ] S 3 P R e R S5 R T I A B 5 2K

KR EESAWEMRER M. B, Bl ARSI ERIRZH SRR, X4
FEALAE MR AT B ER IR B 25 2 IR BIRAEL, KA A F S A Em—5, %
g, vk, BORERSATHIN, @ ESEEN o KIS (A —E BT, &
ik RIS LMATHUE G T) . nBRm RS ER —DBIR R B RS, RPN
Al RPESE S SR, A Java IE SRR, XMMITARE 9 EIHEM E A R IEE S
BIRARL,

A TIRICHERE, Tl IFES X . iR REF, IEESME, LESaSE
g, CARAESES hanfa A 81, A BELL I AR R R MEREA EAF Y R

1. JDBCEZ Y= #|

A S T PR PRI, [RINHEEH JDBC A JPA HIBLH, i JPA B 4E55
T RAK—H (ARFENES AR ITXE4n™T) . X T JIDBC A, HF5HIT
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SEANES R AR T AN (£ Connection X4,

{EZERAY JDBC fd vk, ERARME T B33 (autocommit) #:X (i@t setAutoCommit()
HhigE), R R AR (KL 5A IDBC WahfEfF, X/ ETEBIATF B
), W IDBC #/FHMEMENH GFEE 1 HF, XRHERT, BFEATEHIMER
S (FLE, mRFAT commit() Ak, PERERITATRESEMNL).

mEADRRWE RN, WL FEFBRINTERSRE — kAT (24, HH
executeQuery() 5t ). FHFFHLEZITHE commit() ik (i rollback() 57#%:) #iH
M. BRIEHSIE T — B A E R R TR,

FHEAPERBERAET S 5tHY, RBBNMBIRZ 2R TEE—RFS PR ELN T
. AERE, XA BIRESERNG B BRRILPE R FoASSTERAY, B
LAENIRIAER AT RERIIN M N SE . RIS, BATHRAE & Z T, nfdtfs
PG T AR F AR BRI BT R . TR 355 R B R B S xR — e,
XEEAFERFSILCHEA S AWML IEES,

T X B ACRD T m E E EABR AR N . AEESERMEIRE S, — TR
£ 4% A F| STOCKPRICE %, 75384 A F| STOCKOPTIONPRICE %, 4 T 5%e x4~
Hbr, —AEATELR TR

Connection ¢ = DriverManager.getConnection(URL, user, pw);
PreparedStatement ps = c.prepareStatement(insertStockSQL);
PreparedStatement ps2 = c.prepareStatement(insertOptionSQL)) {
Date curDate = new Date(startDate.getTime());
while (!curDate.after(endDate)) {
StockPrice sp = createRandomStock(symbol, curDate);
if (sp != null) {
ps.clearParameters();
ps.setBigDecimal(1l, sp.getClosingPrice());
1] Ha T B AU SR
ps.executeUpdate();
for (int j = 0; j < 5; j++) {
ps2.clearParameters();
ps2.setBigDecimal(l, ...);
/] Bl ORI E AR
ps2.executeUpdate();

}
} /43 McurDate s JER , fcitiig it

curDate.setTime(curDate.getTime() + msPerDay);

}

R IF G £ R Y B O R R AV A& 2013 4E, BB 40X A U6 R & 4 A 261 1710 55 F
snmmmw%ﬂﬁﬁ% 7% V& i /) executeUpdate() 75 7% ), J4E A 1305 £7ic % #
STOCKOPTIONPRICE & (ifiict W ESHY for 3R )., # (F FERIARY B D2 2 B, Rk
HSA 1566 MHEMSIHIERSS , WX B AH 2 & 5T,

AR P B A, FEORPRG RN B b TR R $E 22 SR VR RE DS AR 15 SE AT HOUPERE -

Connection ¢ = DriverManager.getConnection(URL, user, pw);
c.setAutoCommit(false);
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while (!curDate.after(endDate)) {

}

c.commit();

MIZIIHLERT , X T REE AR BAREHE ARG —RENBIE, B2 A
LR

IR XA EAB AT 2 A BT R, e XElE— g, AR — kMR A I
B, B —IRAE R — AR IR
Connection ¢ = DriverManager.getConnection(URL, user, pw);
c.setAutoCommit(false);
for (int 1 = 0; 1 < numStocks; i++) {
curDate = startDate;
while (!curdate.after(endDate)) {

}

. [lc.commit(); // —iRIER —4EMIEAR

c.commit(); // —RMARZE AR MIERE
— RS A A W BR RE AR B v R RE , X st R R b T R Rl . Asad, XA
B, A —FPAEERIEN, EH T N IE SO REZE sk s k4R 58 5 — I AE
g, HibpEkrTfes Sk EERER 2k A o2,
Bk executeUpdate() J5 /e _ LR dis i, BdREm St — ke A,
fT—8 THE, Beob, SEiRnr, SRS uoms] (2 0EHR B — 1 ES AR MRS
SRA MR ENFEAILT). XAEFF, Bt ESA AT LA — S RIS,
ANfCEALET, IDBC RahfeF SR X tesedn, ARMEHAZN:; ZRIAMIEDS M
KiKF|—mfE IDBC A,

THEER T HERACE R An T LAY -

for (int 1 = 0; 1 < numStocks; i++) {
while (!curdate.after(endDate)) {

ps.addBatch(); // #kiftexecuteUpdate()idH
for (int j = 0; j < 5; j++) {

ps2.addBatch(); // #kifexecuteUpdate()idHH
}
}
}
ps.executeBatch();
ps2.executeBatch();
c.commit();

X BAHD [RIFEE R T e B S e St AT HE B AT (FE while PR 25 ) . A28 JIDBC iz

FE A ENTRE S LR P AT AV IR B T IR (RSB B S RE R R PO N A ),
LA, BIMERTCAERANRIEE R 2 JEF 7105, #RAEE R HREMEHIIT.
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XA M RE AR TR AR S W B, % 11-1 JBoR T 128 SO — 4 AV B 16 A 3
PEERTAE B OmTiR] (Bt 200 448 7kif ARIE) .

FT11-1: BA128Z A HIBAIFENT

mESt 02000002 HEME(®) DBHEXE  DBRZAN
R B ZRAE, AE LT 2220.53 200 448 200 448

B EAR Rk 174.44 200 448 128

A B — AR 2R 169.34 200 448 1

4 SRS R AR S I — DA AL BE 5 B 19.32 128 128

5 N AR — IR PR TE AR, 1 RS 17.33 128 1

JIT A BB SE P — IR AL PR SE A, 1 IRAR R 11.55 1 1

ERE, XRERPE-DABAESE, AAHAHE.: 78 ITRZENET A it
WA T, REBTEREA while JEIARIEE 2 BB commit() kg iikse. F—1TFE
PO4THYZE B 1E AL P (batched) T At A ZhHR AL & TT BT, — kAL A
WU, XA 2R TR R A — X R R BRI, XA R
A7, AP LR RESE T2 i T B T R S i
2. EEREFng
RO 35 PERER S A I B SRR R RS, Roh S IR S, Bl
HIREPRIE BBy se % M, PR IR IE R, Bk 1FFS5HMAOESHOER.
JDBC F11JPA B3 FPURh 3 BB A S S he i, Ak e AR sei 5 E& A A,
SR IE R RR 24558 (Isolation Mode) #E7H2 % it 5EPr EHA R —/ 4k Java { (0]
i, BADERS R TR, 2 TRE ZHXER, ESFEARERFEHEN
B,
BARMFSREEE AT (R BT8R B B/ DR T ) .
TRANSACTION_SERIALIZABLE
Xk SRS, BEREF ST, FEWRMITA SRS e, did
T 5 U5 1R 0t UA &Gl ik WHERE -4 A1 0P8 4R J@ T X Ffdf it . {8 F WHERE it
FWHUE, BRI S T HIRA AR WHERE EMRICRMEMA ., JFFLESEk
i E B BAR AR —HE,
TRANSACTION_REPEATABLE_READ
XA RS S A THNR, BT Ui BARER s BlE . AL, HArEE S nT AR
ERFPHEABIIT, XX TS KA “4)i%” (phantom read), BIEE5 kAT
4 WHERE TR miEmN:, % kAl feSE B REHE.
TRANSACTION_READ_COMMITTED
X Fgiat, FSafTHIR R EESANTEWEE, TMEATRESRE B
AEA " (nonrepeatable read), BIZEHSHEfTH, —AWHE AIRBIRIEAES] 55—
] R R R I, BB LAE T .
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TRANSACTION_READ_UNCOMMITTED
KRR A S, FHafT RS HAES], B —A~ 3055wl LARI %R
BANEFEAN (HFEAIRZ) WM., Xt &E a0 “BER” (dirty read) ; HTFH
KHIE S ATRES ENE (B E S ABRIELRIHERE L), HETRES S —R7IME,
B A — B R AXFED, 5 RE S e B T E.
KA w4 TR B O BRIA R 35 55 B B A sl 4T . MySQL ER A ff | TRANSACTION_
REPEATABLE_READ; Oracle il DB2 Bk A i H{ TRANSACTION_READ_COMMITTED;
WA, BRik 2o, EA MR 2 5 H A KR A A 5 3555 b s AR Ff . DB2 FRAth (]
BN E S5 AN CS (B I FrEa & M, cursor stability), %f H: fih f = Fh IDBC #2
I S FH A [6] B9 fir 44, Oracle %38 & 4~ % % TRANSACTION_READ_UNCOMMITTED il
TRANSACTION_REPEATABLE_READ #4537,

JDBC & ) P AT B, {6 FH B8 i BRI Re e #55K, B — 5 i, 4 JDBC i £ (1)
setTransaction() J5 it ml LA hilA0 0 22 L PR TR BRI S5 0o e 2 (An i Bt 0 i e ds
SERI R, IDBC WahfF St — 5%, SF R ERFRIEHENT A%
PRGBS )

TRANSACTION_NONE 18 zhig3s

JDBC HLIE & XL T % 2 A F H 4 X, 32 K ¥ 4+ # 4 TRANSACTION_NONE, 2
it b, X AP F 44 X ikl i setTransactionIsolation() 7 i+ 4 B, A A4 £ F
$CEAE, TR BAMARMILE N none, FRiLH ¢ IDBC B 4E2H (RFE L
¥R DB2) MAAH#TIHGARN (FHFLE, CLEAARKAIARBAREN
TRANSACTION_NONE), % —# JDBC R #1424 A 6L IR 3 A2 A 0@ L B 1
1% & 3 % 484 none,

A&k, 1A TRANSACTION_NONE & S &) i 45 3 475 8) B2 ik &) BB A2 %
¥Apt): CRARRAREOT R, LWRABRBEEAN, LMALEMAE, TN, F
— A F 4£ A TRANSACTION_NONE #& L&) — AR BA—MNR KA FH$H, 5—4
AP TRAARIEANRLFOHEIANFFE G0, TiA LR E AL AE XE
. REBFAEFTY; AL, H—KAEAKEGRFERZLAR FHEAE, B,
% FIH P 65 34k £ 0 Bk 4E /il TRANSACTION_READ_UNCOMMITTED % 3,

& Al TRANSACTION_NONE # X #) & 4 & ik X 49, 12 R 4o X IDBC B3 42 4 ¢
Al TRANSACTION_NONE & % AR B X T & T A#hR X, ATRAFEHRE, L&
A BBEFENEGENSR—ARIGF S, P odt, B TFREE (RTH)
AR F 5 H 205 AR, FIVAETRE RS % 42 TRANSACTION_
READ_UNCOMMITTED,

X TR LAY JDBC B2 57, Xk a9 T, S AN O —— & {E H TPA (Ui
fe—RF AR AN FHENRAENA RIS, AR A TE B B4
SEBEATER TR A SRR S, B VRN A Tk, X ES BARL AR X
LR 17 1% % Fl TRANSACTION_REPEATABLE_READ 25 4% , Aick [6]—/> 55 4534 n] G

260 | EnE



FEVR R P OEDE, B ERNDABE SR, TR e, A VEE
it fraiE, Wk UiRX 72428 aT LA il TRANSACTION_READ_COMMITTED
Mg (H R wIRmRRE ),

JPA LR AT LAt B 4> St R BOE BRI 2 5l (8RS th— @3 B —— & KA Eh i —
7)o HITABRR B X LOP I R AT 2 IR AERY,  PRLMAR T B (8 JDBC 1% A ik B 81,
FIH JPA LLiXEBsy TR RBAES £ T . Mo, JPA iR B Bl IRMANTE S, mILAK
F 5 JDBC Pz A A A R BRI RI AR ROR (R RO X 2615 SOGE AR RE, mldid
DX A R L)

fE JDBC & ik b, & AW 75 5K & & 8 09 b 2 2 i% & & TRANSACTION_READ_
UNCOMMITTED, 2 J&+& M2 BNt 3055 dh it s F 41 .
Connection ¢ = DriverManager.getConnection(); // - MAHb#h A3k E
c.setAutoCommit(false);
c.setTransactionIsolation(TRANSACTION_READ_UNCOMMITTED);
PreparedStatement psl = c.prepareStatement(

"SELECT * FROM employee WHERE e_id = ? FOR UPDATE");
...... ALFR K [ ps1ffIfE G oo
PreparedStatement ps2 = c.prepareStatement(

"SELECT * FROM office WHERE office_id = 2");
...... ALPHSE 4 ps2ffE B e

c.commit();
psl i) AL AE I TR R ik E 788 EixkESHITERY, HihF S
Vil X fr8cdi . S84~ B9 SQL A& A A RArAERT . VRTE EARTE VR B A1 e 1
CAY, ARG TRV E F s, (B A& U2 EL& FOR UPDATE 14, X ffk
IR AR & L4 (pessimistic locking), ‘BA RGP IE T HALAIE S, (M HAE Uil
PR .
AP RE G H AT DL i # H & W88 (optimistic locking) H9H XX 5 java.util.
concurrent.atomic fif g Jo 3w 4 i1 1F (uncontended atomic operation) 975X 5l [5] T,
ANREAE ViR A AFETE S, R SRMBIRE B e A B Py rERe. 2RiM, R B Uil 42 1F
o g, FEIFIRIFERAR R N 2%,
SRR NS, SRR R AT SCEL . M —fT R B R, BT &
W IBAHR B A, Ban, A TIRBGET/REE R, rTLAERH T SQL iE4) .

SELECT first_name, last_name, version FROM employee WHERE e_id = 5058;
XA SR E 4T (Scott il Oaks) LAKCHATIRRAS (B4n1012), 3552,
S EHT Y AIAIRRA S«

UPDATE employee SET version = 1013 WHERE e_id = 5058 AND version = 1012;
AR5 A B F 7 B oK R R RIS S, IR A BN 45 v SR R AR R R R e th T
TR A 5 —— X Sep B B Ron 55 v ) Rt AT ile . ik - IR R1EX, RA
TEIZATH R At i A ST A TR ZE TR A S

KRR, AR A = 55 Rl R B 51 Tidsk, WA IS IR A S A 1012 %
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. B—AHSSEFEEORASE 1013 H4k8:5217. G, £ ARSI E R
ATidsd T—HAERPLIHARASH 1012 fidsk, Kk SQL EHviEm Sk, %
HESEI A REHEER,

XA AR T BRI S Java IR T RIS Z B 2R, E8AR Egmferh, 3
FWE RER, &ASHST (W& T) SV EIKP, mRIRE A IDBC #1749
B, commit() Jik S WH| 4 SQLException; 7E JPA w1, HHFEEZME, (RIS

F|—/~ OptimisticLockException,

WL ORE SR L, X TR PFAF 4, WaTRE2 Mo, THER T THEMMEREMN (&
AL EVE T EIRERNE), RAEBPRBEOHFRLT, wRARENERRME, B2
FFAIHERE S ZBIMAAIREM, BOAE RS 5 KRR CPU BT, M #HE R kL, X
LS E, FoASS PR TH R AN X REEERE .
ERR R, BIXKRMA SRS SRR E KRR £, ErRER FBUKT SN
HIRSEER ., BRIL 2P, REBHERNTICEFIWHRLEERIERE A it T E K,

Rk, AigftEZHEIRILFL LA R (REFREME TR L), HES—Jm,
XAV RIS NTUCE . AR TUER RIS (TR —kd®
ﬁ&%ﬂUﬁ%%%%ﬁ%*Kﬁ%mA,ﬁ%?ﬂuﬁi%ﬁﬂmﬁﬁﬁkwoﬁ¢
) et 952 A 3 ok 5 P ) 2 2

IR BARIR Z AR DAL R AR, WIGER S TR AF . Rikf— TR A
iWKP&ﬂTE#M%R SERFNFEFAEHH IR T, JLPAE R — A2 X ANk
AP RREILE . X ABNE — RS . BRI R, ZREA+H
mﬂAﬁﬁ&#T%kﬁimE% R ARG FOISHILFRF T (SERA
Bintk: BOATEEMIRLLL SRR ATM L HZRELERRE) . SRIA SRR
FHEEEE Le 2R AR AR R A, B, XERIRE G mm s, %R
MBI AREE R R . kbr b, BT RCRBRAER, SR S 68 A= T BILE],
i SEBRAY S By S HA A 2 B P SR Y RO B

TR NG

1. H%5 ST fem s AR F g, SSREIEF& RN, 5%
55 A I BHL R 23 PR AR PO e

2. XA 5 O BCRAEAR LI 20 S T R A I 45 i S A R I i) £ ok
HE AR A I ], A {1 LI 5 kU, Y
AR (o FH O 2 S A0 4 2 R AR AR it i) b 5

3. IJDBC W2k T 4ikr i s 15555, aTLAERIA ] TRANSACTION_READ_
UNCOMMITTED F& &4k, #AJ5 Bibie s Bie BdiE .

11.1.5 ZREMNIE

SR B e R P 20— A X (R A B A TR Ve o B e S 1 P B R S P S ) G S 4
BEATACEE . Ead 4% SELECT (&) a] LAY ID LIl 8 -
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SELECT * FROM stockprice WHERE symbol = 'TPKS' AND
pricedate >= '2013-01-01' AND pricedate <= '2013-12-31';

RFIEAZIRE 261 FKEIEIL T, WFETEEN BRI, ALK 22 145 3
TEBREAILT . REFEARAE Erh A RE (128 SIREE—FRI%E) 19 SQL iBH)&iR
[a] 200 448 FEHEICT.

SELECT * FROM stockprice s, stockoptionprice o WHERE

o.symbol = s.symbol AND s.pricedate >= '2013-01-01"'
AND s.pricedate <= '2013-12-31';

Ay TR e, AR 2 45 R -

PreparedStatement ps = c.prepareStatement(...);
ResultSet rs = ps.executeQuery();
while (rs.next()) {

...... BT AT e

X HEA AR, BX 200 448 FKiCRRAFIET 20T . an A S5 AL BAR AT E
f7 executeQuery () JARIIFR ], B AR FFst S 72 BRIHEN R R BTG BR B, 110X AT /E
ST GC i FH MMM, SR, i R B next() Akl —178dE, EL
PREE AR, B FFEAE 2 Mk S A KRR IR

5 Za—8, XA WA PR ERE X, EAER T, 88 R R 250
BE, TN TR BOE R ks MifE S —Sip R B, AR — ot e 5
P2 IR 6] A HE S 9 5%, it PreparedStatement %4 [Y setFetchSize() J5 2 Al DLz il ix Lk
110, "BREE % IDBC JRENFET— a0 AT 5

EAZHAIBINERE IDBC IR Zh R PO ARl 5 #E 40t Oracle i JDBC WAhFRFF, %8k
INEA 10, E 1 RN G PR 1E A9 A executeQuery() J5#%, Oracle $# & £33k 5l 10
T8, 3R B A %R 2 i IDBC WA FENEREAR . Sk 10 7k next() J5 k1A F 0 £
MR, REIH P —4&IES. 8 11 KIEHIZG %M, JDBC IR FE£ 1n S
FER HiER, BUR5 10 7808, kb EmE .

ZEREE P X XN EA %

AMEAMNGHEEER (L) 54 %69 setFetchSize() Fik, (22 & F ERMT
ResultSet # 2, AEATHAT, K EMRME K6 IO 22 ER4E, JDBC K3
AAFTUAAREERER G ZEE, TREAFELAENLNE, TAREEANCHZ
AT, AT — AT ik —F K ERFIEERE— T, 2R AT HZATR
RHBAKRERE S AOMAKRARAZHE PR K],

4o F 1% 3 % 38 1f %) DriverManager #9 getConnection() 7 ik 4k ik A %t X412, R4
% JDBC WA AL F WA HIREEHRAARBLEFTE KD, RTHRESZSAHRBELTY
A, FlEr BRI T AR RES,

BIR% IDBC IR A B 7 A BN IR b X K /N & A A, Al B AT 8B e A & 4T HE 24

BUEEMREMNRESE | 263



Mo XFNRBELAKRZHNEOL T RGN, LR, IMZEAKTIES SN HARFIA
R, A anR next() 7S HUPERER A HbAE TR (S 65 RN B KA T L MERER
%), VRVTRERE T 2% B RAR IR M X IR/

TRIE/NGS

I T A WAL B R B A BB B 1% 7% S R B R IR I X A K/

2. BfNSEEE —TRE, MEMARFHEAKRRNEE (RS
bW S HE ERRIE D), RSB T RAR A, BRI
REA—.

11.2 JPA

JPA It A #52 ik 2 JDBC W R FFISENR, Kk £ £330 JDBC YRz At RE (R £ 4D
RIFEVER T JPA. BRIEZ4h, TPA HIM:REL T L% HhH 520 ,

I VA S AR R T RD REAE L BLR 2 HY JPA PEGEIR T, {E Java EE WUIRSEH, X FipEfE
TR TCEEE W . {E Java SE MUBRBEHT, BAER(E I EBA R0 BE 75 SR AR
i, B, JPA FZ R A PERE vT RER TCik TN . 30752 HiaR #A B el REAR Pt
BT, RAFRIBAR R B FTRERZ TUR Y, IR IRIFE JPA 247 AV BER nT REE 75 2%
PE P PRI, 5,

) JPA R BIE Fl 7 VT ROAC R 7 A, BEER T, XREASFLR 5%
BRI —— LRl mIER (TE BN AR JAR X, S h IVM JFRE T 200), ‘B
MukEih 5 BAE LR EE S (postprocessor), * ikt “H58”, &4t
R, XA AR REERT T,

AW IPA LILEFEHE T A F SR BRI HLEI, wTUAE R T VM it B o 3
AR, xR RTEL IVM NS f7— /MU, KBAR IVM I, RESHAF
RWBAL R, MR TE K2R, X iidirigse, FA17TCAERN A
BRI A A48 7 (8 ACHE, il 4n%) T EclipseLink, /% w] LL# il - javaagent:path_to/
eclipselink.jar Flmr 472 45I%KH.

11.2.1 EBEAE
JPA []i& T Java SE Fil Java EE W FH . BRI fTRYEG S50 JPA S AALEE 5.

Java EE 1, JPA H155& v RS 2% 1Y Java 355 API (Java Transaction API, JTA) SEELHY
RSy o BRI THEME TRFSCBL RS RERE . TU M RS & kb R (R
wr S PREESS, HI Container Managed Transactions, CMT), &3 H v R i gefe 2
ZEHES DR (EHRFEEES, Bl User-Managed Transaction, UMT),

SRUERIFT, CMT f UMT 7EHERE LA BEMZESR. Al EIUFASR TLAFZE
Ff. CHRER CMT X Eedsk, UMT BI7Eme R IERk, X sexttEaERR2mdE s 8.3 .
FRATTEA T v A 0 AR Ay (5 D A5 B«
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@Stateless

public class Calculator {
@PersistenceContext(unitName="Calc")
EntityManager em;

@TransactionAttribute(REQUIRED)
public void calculate() {
Parameters p = em.find(...);
...... HET R
em.persist(...answer...);
}
}

X HA S AREE (H CMT BUfFIL) &8T5, anRiZds RO A LR B
AEBEIEIEL, RPHVEIRER AR Rt & WeiE.

FH UMT RS EIMRE:

@Stateless

public class Calculator {
@PersistenceContext(unitName="Calc")
EntityManager em;

public void calculate() {
UserTransaction ut = - {Ep7 ARG 2% Hp AUt 3
ut.begin();
Parameters p = em.find(...);
ut.commit();
ceoe AT B R
ut.begin();
em.persist(...answer...);
ut.commit();

}

}

Y15y 3 55 AT LABR il 55 55 34 BB AR REMA, X R ABd L UMT J55se3l. P4k
B, A CMT taEB LB AUThRE, el TFEUS B =AARENT &b, BT
FERARRFES R, S6FfE, RHUMT ARAEHEEZ.

R, @ik UMT #9 serviet of LLGIEEES £ 475 3 A AR E 551 (A EIB, ZAHEH CMT
EERREIRERIB Y, PREZ EIB A4 O P inA— /3Rt 5 (metamethod), 1A F
[ —F SRR 5 3.

7t Java SE pHrh, SCARHZE (entity manager) A FCIREES AR, ik st ko=
SR RAHHF . (EH IPA (R ZEM & B8R ER BB & T iR

public void run() {
for (int i1 = startStock; 1 < numStocks; i++) {
EntityManager em = emf.createEntityManager();
EntityTransaction txn = em.getTransaction();
txn.begin();
while (!curDate.after(endDate)) {
StockPrice sp = createRandomStock(curDate);
if (sp != null) {
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em.persist(sp);
for (int j = 0; j < 5; j++) {
StockOptionPriceImpl sop =
createRandomOption(sp.getSymbol, sp.getDate());
em.persist(sop);
}
}
curDate.setTime(curDate.getTime() + msPerDay);
}
txn.commit();
em.close();

}
}

5 IDBC g2 I3 547 20, [ JPA B, FEZE SR ASHISARLA K B AR 55 1L i)
E L EMAAERZBER ERIRE . XA H T rh e SR AR LI RS T bR
FFitie.

XAE%

JPA FhAMFALEHXAFSH P, LIME—T, XAFFRERAT $AMARBEET
B, RERHAERT HABERAEF S TR (L4 IMS) HF %,

BEANATREF S RTBRILFFA—AEFTHIAOBME—H TR IR, TRXAE
Vet kB FMMEFENTY A EH (eXtended Architecture, XA) #r/f, XA —APIEF
A L 0) 3, CERKAFHFIARNEANTRZEA % k6 TI4IE,

EAHALT, K$%0)Java EE R IR 5 SR LHF—AHAL, BRHREHTRELT
SER 6 XA B, ALK A LAR, Zdem A KIZHA (Last Agent Optimization,
LAO), B &®#4AK R (Logging Last Resource, LLR) At A F R ZHMA (Last
Resource Commit Optimization, LRCO), &£ % &5 (Last Resource Gambit), 3 #
s F,

MAAR ERE, TERLHARE LR, LERZ, LERAHKRERSE5# XA BE
# JDBC % & , LLR #» LRCO #./L3LAE42 14 X 285 ACID' £ 54, H ¢ LAO LA
HEX—ARA, A6 B AT E], 4ok JPA 48 E LA T A4 4 LAO 9 5 AR
$BENFHFAE, FHOXENRLDFmik, AAXRBENLIHARELEMA XA B
L, CMEH4LZE ACID 546,

o R ARG LAO RAH AR LAMBAEAFHFBE, SHARLEE XM EMLY
FEEEEAR, RAFFHFFOLETIHOTR, —ZXE MK, ZLERFR
Rkaskiey, X, ANHWAREFLATS, EEARERXREAERLOFHU
BARERTAFH, FLADER—EF 5T BEH M,

£ 1: ACID )4 #: 4 Atomicity Consistency Isolation Durability, BJJfitE, —%clk:. Fagdfnds A, if
W, http://www.fredosaurus.com/notes-db/transactions/acid.html, ——F&{F
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PRIE /N

L. R UMT (&0 R 3 45 (030 5l 5 RESR T B B PR R

2. BRAMY Java EE 4aFEf%)—Serviet ¢ Web Service it EJB 1filH] JPA
Pl RA S TR,

3. BAE S MENAGE, MaURBNHABRFNHESEE, 5 IPAZH
XI5y B A G 9 75 i AL EE

11.2.2 FJPARIESHEEHITEL

fE JDBC 1, FRAISGHEMA S BAIMERER Y . T FATSIALER T5 401l i AL BE BES T SE 8T

{d FH JPA A5 A RE [A] i 5 BLax 4 5 i e, (E& anfal O AL B g 1 (6 TPA Y BLIRs2 B,
JPA 1R AR 42 DB PR A R PR . 4T Java SE i s, BUAVIIRIE 5 B2 15 ok
Jo7 AR 1Y persistence.xml 3, CLAHEEA BHERIRE

RERVENNFE
AR 69 5 RAF IR 6 — N HAGE A 697 KRR L HAPAL L ERGFR. Hodo,
E—AMANRRAGY ., RAGFKOEHRAARDLFEEANR LieRF =+
AFR, ERAA—AFHE (RAEFER) 2503884,

JPA 89 5E LN % & B M T AKX AL, JPA & 23R — AP HUH) 12 T A D g ap 2 4
KETAE, AR L IPA FHALIMERAGREZ—, JPA FHiE $18RE,
R FitikAm#FHieike) SQLEGH AL L HAMN TG FHE,

BE4n, ] JPA /9 EclipseLink F7 FISCERNT, @it 7 persistence.xml SCfH s bn T i AY & M
A LAIF RiE R E

<property name="eclipselink.jdbc.cache-statements" value="true" />
{ERE, %W (E EclipseLink SKILRITEH N R IE A E AR, 4R JIDBC WA FHEMIE
fitiE 4t (statement pool), i & I AESK BhFR 2 BIHF S5 15 R 4% A7 ifi AN AR 7E JPA IR &
T IR E
AN g RTUAES | JPA SGBLHIT 215 At b B (statement batching) :

<property name="eclipselink.jdbc.batch-writing" value="JDBC" />
<property name="eclipselink.jdbc.batch-writing.size" value="10000" />

JDBC Wz FF ik F sh LB B ALt B, Pl ERAE Fr A i i b 84 A /8.
HEALEE AT AP AS T3 m AT 42 . e T DA & size B, sban EmEAIGIF ATk, 3
Ky R AT AZE S UR ) Sk 9 B GR 1Y Flush () J59%, AR5 i 5 SE BN Al % AT A i it
KEBR TR AD AT o

72 11-2 JRoR 1 {80 1 40 T AL AL BE 1) 540 P B 5 AR S S AR 28R
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®11-2: EﬁBJPA%AQB%BQELEiBSﬁN?#tE

REER O EERE(P)
ﬂikﬁ#t&tﬂ*ﬂi%ﬁﬂb 240
A FHALALEE, {3 1E A, 200
(i AL, R IE it 23.37
(1Bt fsk PR AL B N TE A it 21.08

RiENE

L. JPA B JH F0 JDBC B2l —#¢, 52 55 T 00 84 = 5 #8211 A A o B A
(HEHEFHER e T HAHES ).

2. EAEAFATLAE JPA R SKHL, wLAfE JDBC RSB, Ak, Al
FiZE SefE F IDBC R IEFF .

3. #EEAYIPA EHATLLEE A B (1E persistence.xml 3C 1) SCBL, fa]
Chiliad 4w 7558 GRILIAA flush() k) LB,

11.2.3 ITJPARVIEMEREBITIEL

etk JPA Wi, B (aTit A B anfal MESCHE 72 b e BB HE Rk B 200, AR B K
MLt FREETATHERKEBENIER, JPA SEGFHIE. *HEEHRERN S, X8
HRANREAET, (R bkl JPA 4 R0 A T iR BUEHER SQL iB4), MEHE R
P AERLIFHARS AHE. BARREH3T IPA ZEMH TR, ks> EEdH
Frivig R TR,

(FRENMEY, RNET—VESEATE. BUELFEF M IPA S8R ER ML
B A . JPA £ =Fh g 0L T 75 2 N B4l 2 b B IS4, 4> Il EntityManager [t
find() 5 &: WA R — 4 JPA i ATt REDUGR— A B LHE, ZLhSEH
A LAk AN, RERNE, ERTEE —MER, eERZELE EEMAT
getOptions() 5,

A findO) HEERFERMEDL: XM RER—Tids, #Tidxk (B20—17) SNEE
Perpiie, X BAEIEHIMRA £ 0B SR B, JPA ATLA R FZAT A SE e B, tha]
CAIR [ 8T8, B30 T ATIER 5 IEAEALBR AAT AR SC A M SE A Bt . X SefR (L ARREDS
FEREE R . ARFATRER AR REOEEE (B SRR EBATEE), &
—RIEHE ZBAR (B ERRA R —E W TiA).

1. ERE DR ERE

A TEREDHEE, REZREWMETREERTA. AiLErt, WEIAERHA
7B S MEINHBABIRT SQL iIBH R, anRiZT B getter JiihithiT, XEkE
T B PR A TR FEA AR 2% 1 B B .
FAVRADFEREALRIAE B 5 B RIZAEH, ARG a 4 K% H BLOB 54 CLOB
MR, REEZELTERXFERNT,
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@Lob

@Column(name ="IMAGEDATA")
@asic(fetch = FetchType.LAZY)
private byte[] imageData;

FEXABIFH, SRR S T — /ANl bR B R, —HERIBRARR K, Bk
BTN oy BARBRAE R HRITE, TNEA BERA . FRARTFENEEEX R
Aok TRAAFAL: EiLAER, SQLIEITEEERT  BRitzsh, BEYE T KEN
7, HEERER TER BT .

1REV4E (Fetch Groups)
Je R EARA L FEAME XA EREAN (lazy load), BFEMNELEE ZFFIH—Kk—A
H BN,
W RERTH SAFAR (B4 h) BREZAABEREAN, E-ANAFEARKTH, €
A T ReARAK TP D? R ERFRALY, RTF—REBAHAEREAGTHE,

VA EFH R JPA FRBREI—3 5, 122 X § %8 JPA EIARA# A7 2 ARRAKTAK
BHENES, ERRERE, KNTUETRMELEREANGFET A - FHE, —
BIXANBA P — AR R E, EAAFERAMEBEN, BHGHALT, KNTUL
X EAMRE I FEEE, FAFARTUALE ZGHEHEAN,

B F AR JPA 94 E, BTl iR AARIE &) R ADAR M T4 286 JPA £, ZR4RXA
R, AXNWT K EBHIRREA JPA RALH,

HiEEE, CRAFE U EL UE 3t JPA SCELRYEIL, TPA SKBLRTLL B g 2 7 B0 B iR
FHEDHEA, HFEBEHA,

B—F T, ATRER LR BRI A —%4n, FREC—ASsefknt, Hiibh (M%) AIEHE
Wi iZIR A, X FE L PR A TEL (eager fetching ), “EA# (LIRS

@0OneToMany(mappedBy="stock", fetch=FetchType.EAGER)
private Collection<StockOptionPriceImpl> optionsPrices;

I E Lk 2 [R5 A PR E LA @OneToOne 2 # @ManyToOne, BRIASE I T¥iX Be4H 5% LA wit
SWEBHBA HRORAATURBECII R R L IUPASHER, "TLA B
Frid 4 FetchType.LAZY),

Xt JPA CBLM &, Xt HE R, HEAR EEERANR, ERFHE, ROERR
f M b SRR [RIRE, R ZERER BT A AR SR i th I R B, A — MR R AW
AN A E s H B ALEE B SQL 2 ] J0IN, {H & HLRIfY) JPA fi J7 i #0i% A
Faxfh 2 BINEIIT—4 SQL il A EEMXER, BEEFIIT -XH£LEKSQL
A TS A AR A R, AROREER find() ik, X Bk EMRE] anRFHE A
JOIN iE4), PRefLAH A i, HERFIA - IAH J0IN & if),

2. TEEfPHER I0IN
JPQL A i i iR [l 3 AR+ Bt . LA T IR JPQL A iy il .
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Query q = em.createQuery("SELECT s FROM StockPriceImpl s");

XA A AR T EAYIX 4% SQL B4

SELECT <enumerated list of non-LAZY fields> FROM StockPriceTable
R YRA LA A SQL HiR BIE /DT B, A HMbhE:, HEeEElbric A ERE
AR, [EFEHE, HARICA lazy (9B, A HMETATUAER R EEMHRNZE.
AR ERIA KA, XL AT LATE JPQL P (A NIk A A1, — bR Bl m4h sk
EUAR S EARR MG, ARTSCRIBEEE e A B, BATTaT LA T i A if) -

Query q = em.createQuery("SELECT s FROM StockOptionImpl s " +
"JOIN FETCH s.optionsPrices");

X4 JPQL &ALl R SQL 15 %)

SELECT ti1.<fields>, t0.<fields> FROM StockOptionPrice t0, StockPrice t1
WHERE ((t0.SYMBOL = t1.SYMBOL) AND (tO.PRICEDATE = t1.PRICEDATE))

BA#EiE (JOIN FETCH) HyE#Mb#H

k% JPA IRBH A H BT AEH X R EGRT (Query Hint) 152 #HFHALF 4,
4 4o, f EclipseLink ¥, TF @ # X454 4 & J0IN &4

Query q = em.createQuery("SELECT s FROM StockOptionImpl s");
q.setQueryHint("eclipselink. join-fetch", "s.optionsPrices");

A &) JPA RSB LR T 455469 @oinFetch 24, TH FXMAXAHETL,

AN TPA {157 i A B Btk SQL 1E4) T REME A A fml (A B {E FAY A& EclipseLink ), {HA
il AR AT A R /R
*tfA % (Entity Relationship) 15, LIS CNTHIEMRATZEALREERITA, EBATLLE
FBAA., 4 join B TFEERHBA R RZNSLA, HIEBHEREH ALk e Arif s,
X LR NEAE iR B, HaXEo e FERRE R, ATk i8R .
IB6A A T3 (5] {9 A SR A0 e o N, o RO MERESR TSR Bl 35 . 2R, BEA A A
S UA— S AT R 5 3 F0 JPA SR 73T H. . X PG ULAE AT 2B A7 IO — 7 4 25 2 5 i
ks EXEHRAERNGS B ELNERZA, EWHERIRCS5ESHEMBEFTRERN G R,
3. #itAbIBFNEIG
JPA ZEiWIALEEFN IDBC Arif)—#, #P& /AL R JPA WSCIUIRME T 2 Fuk$E, wILA
— KRBT B, SEREE R R A EE R, BREIE—&idx, e
KRB TAEER (LT IDBC $#£BUA/NMBEETAE) .
PR IR E X Lol IR an A AL FR , {H2 TPA MR LR (TTREDA B OIS A WL % BIEEUK
/o 24N, EclipseLink H XA if)i% B T hint &5 EHRHBOA/DN, 0 F R
q.setHint("eclipselink.JDBC_FETCH_SIZE", "100000");
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SEAHR, Hibernate MIFEHE T F % L[ @BatchSize BRI E FRHUK/N,

IRA KRB EAEA R, RS AT RERS ZXR B A5 T o GUACER . X 5 %cd anfal
FERI T L 23 PR KRB R . RIJFRaE, BARm— AR 2IETTE £ (100
frids), Ba&E QS M7, “RATT AR R, FRATREREE L T ) R A B
X LS S 0 2 S R [ X (] SR B

Query g = em.createNamedQuery("selectAll");

query.setFirstResult(101);

query.setMaxResults(100);
List<? implements StockPrice> = g.getResultlList();

XA IR B2 T BLAE Web B7HSE —TURYZIZEE . 101 S5 200 4 H . #xT
FEHR 200 1788, ZJEPREFERET 100 F7iM 5, FARIGX A X B SN 2

HERE, XAEFEH T a i (Gl createNamedQuery() 75 ), A 8 H RO 4 if)
(B createQuery() /i), fEMRZ JPA LB, drAEINEISiTHEEEE Y. JPA I
JLPERES BB REAFILEN TS ESBWTILIEIEM, RAERBEEE L JPA SSELEM
RAUTBE 2 kBN A iR R AR 4R, R X R LB E S S Ok, 1 JPA AU SEEL ]
REIUOUE Bk B8 — /N #uiE R (E1—/ Statement %442,

RIE NG

1. JPA &adtfr 2 Rptiit, LABRMSI (S38hn) —kiEBURERTR B &,
2.WA¥¢¢,W%—¢k§$&(%@mnB&ﬂmiﬁ)ﬁ¢mEm,

FERLIZEREA
3. JPA LR ZRIFTESR B, AHSCHIBAR ATUA L BMAREERBA, B
PR B P T IR PRI TR 2

4. KM EZFARZRM, wTLAE Ay 22 104 ic— /4> J0IN fy SQL i
), BERRIR, XS IPA 847, HHIFASRRIFNERE (T—
KTHEERIFEN) o

5. fd M fr 2 A R L AR A IR BRI £, Rh JPA LB AM 4
1#41& PreparedStatement 25,

11.2.4 JPAZTE

Java SYEREAR G HO B 22 RO I Bl 2 — A EAR I T —FhHLII T LATE b ] =, SR A7 Favin iR
PER B EAE. WA MER, Java B TV EEMIIRE (Fan, 8% i Hik
Uilr Bt e ) . MPERERIFEH KR, 1E Java 248 1757 %3 0 B REAR S it 7 /s 1
L)AL N & A Dl 3o

TPA BT Z Ak Tes TiXFERZE AT, 5 JPA & TR . B SK BB 5%
BIHA B QRS EREAMEF RS PIANEIE. SHREN, ELSEARMETHF
FHEANNIBE ;. RATERSREN, KRB A S RRADBIRE . — P RE
WEZANAFERLEFR S LG, BMEHESPTEARNES, S 0EA ARt
Ay (IR, AR Java EE FF e i 92 (A 587 B 25 R AR EL S A 5231
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LARETH B L HSN, FAHEFPNRARIESSHRLREF. 2REAFX PR
PR A SR ST S 2k =0, 2R hiFRh —R&EF (L2 Cache) S &R
#2147 (Second-Level Cache) ; T ScfAh i ss by E WA —HREF (L1 Cache) &2
— B2E4F (First-Level Cache) ,

LHEHSNESERAEAS EATFERTANR, BIEFAR JPA KB4, L1 ZFEINE
BFF R, L2 ZENRAE AR K L8IPA LB AR T —ANRAE, A BRI BAT
A% A (%40, Hibernate BRINJERIF BFTAMIZESF:, A id EclipseLink BRiAmk /B30 T B
HHIZAR) . —BIFE L2 47, "ERTRMHNE st S AR K b f2ne B F PR RE .

JPA A7 FUE L BT B TR S A2, BL@ELIAA find() HZuREXM R, Sl
DRSS (B EABA) BRI R, LSRRl e s S Rt
BRI, ERSE L2 ZAF AR, WIRRBIE R AR SO B R B, AT A
T Uil B PERI T .

— il A IR F R RASTE L2 AP RAF. A28 JPA KL TR A CARRFRIBL A
B WIMEE RIEATERAF, (HEX AR AFEIVFE2MEIRNE R RHIITRAREEM. B
i JPA WK B L FE IR TE, KA S BASIRAEFE L2 ZGH, HREREZFRA
find() J5 kIR R,

L2 547, BILARRITBA Z AR R EE, £F5 SRR AR FRIMERE. 2 T
WX Le &, BAAER T m PRI RS T BIE -

EntityManager em = emf.createEntityManager();
Query q = em.createNamedQuery(queryName);
List<StockPrice> 1 = q.getResultList(); @
for (StockPrice sp : 1) {
...... AbFHsp -
if (processOptions) {
Collection<? extends StockOptionPrice> options = sp.getOptions(); @
for (StockOptionPrice sop : options) {
...... AbFEsop ceee--
}
}
}

em.close();

©® SQL Call Site 1
® SQL Call Site 2

BT L2 RAFMTELE, TSRS —RPUTS ZRRItT GEHSER) MBRERA—HI,
ROAMERE B2 BREBOR T AW EE X R, & RO TS MR IHX L4
RIVESR,

XA ZE S SR T JPA BB IATE , (8 AR — LM Aa TR Stock Fn

StockOptions K Z HfI3E R, XA 5 ZAMIK A, processOptions FEFEFRH (A
h false; [K b sSEhrfe{d FHR A StockPrice %4,

272 | BN E



1. RINERF GEREN)
ARG, B iy AR IR . BRSO T #0266 R il 8 2 A 2 TR A e 22
Btk -

@NamedQuery(name="findAll",
query="SELECT s FROM StockPriceImpl s ORDER BY s.id.symbol")

StockPrice 2£ 5 StockOptionPrice 27 [f]ifii optionPrices SC{i|7F §:45 @neToMany [ Z .

@OneToMany(mappedBy="stock")
private Collection<StockOptionPrice> optionsPrices;

@OneToMany % & BRIN R FHIE B AN, % 11-3 J@oR THATXASTE T FEAY T iR]
<11-3: REV128Z B HUBHFENGTE (RRINEE)

!fiﬂiﬁ ; BT TN _ - BERST
HEREHA 61.9 #b (33 409 7k SQL i) 3.2 (17 SQLiEH)
WEREHBA, TEh 5.6 7 (1% SQLIAR) 28 F (1 % SQL iHH)

ARETEREREITXMS R (R 128 T = —E ) B, JPA R4 1HH
executeQuery() 5 i th4T—4% SQL 1&4), 1ZI1ERAPATIRIGSZ th i —E9#9 SQL I8 JH
(SQL Call Site 1),

B & AL % 2, BUHAU R IR A, TPA 40T SQL B4R B 54 & LR 41
FAERUER (BNZIEMS—RMEHOR F XS 7 BB A EE), XS 5o
SQL &%), Tk B4R 33 408 /4~ # gk SELECT i54) (261 K x 128 k),

HRBPATIERR, X A-GFRER 62 Fhoh, B kA, RIE®RT 328, XERAE =
KERE T, DT Ty AT, i ¢ RIRBUNSEAOR IRFFAE L2 28470, FRLAXFh
W OLICT U R e e . (RTHIARIE, L2 2847 RAEH Tl il 6 R find() #1Em sk
k. FREARRATA REAE L2 2 A7 rp 4R B SRR, (R AT — B ARt & i e
EAR, £ L2RGFNAFE, FLALERBA.)

2 11-3 58 AT RA MR UGE 17 Vila) 45~ WAL 0L (40, processOptions 7% & {i
A false), XMIEOL T, RIS EES KRR T: EREHIE — X OURER 5.6
o, BEHEBERNERER 2.8 B, GXB/AGIFROMERE 2 IR T4miF STk, SARFRAIRAME
2 H], (XA TURIESRE —A 6P thAFfE. )

2. BHEMEZNIAN (Eager Loading)

BTRAMA LR A, AT EZH|ABE, B30 AU i Z 5% Rl T T &
e X

B SRR ot (6 I (% ans 11-3 F0 11-4 th B —THIE 0, EHEA SERBAN
RV PR, (ERARBA RIS LB RER (AndskR b rmigo),
R FAE SR A S HAR Y 5 BB 1 2 — Lot ] —— R ILORINEE — kA Tit . RS
FIPA TR X RO, PRI TCE P AR T, B s A RIS 2 e Tid
BAASEREA, MAAENM L2 ZFPIRR,
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&/11-4: RE128ZRTWPTHEFENIESE (RAEZHEA)

Wik s BHRHUT BERIT
FEhEA 60.2 #0 (33409 %k SQL ifH) 3.1 % (1% SQLiAMH)
FahEA, Tl 602 #b (33409 ¢k SQL M) 2.8 F (1 7k SQL iHH)

FEHEFNEREEE
fitda ¥ H B RB TR F XBALA BT E3 5 KB, ZIABIRARLHA 33 408
A SELECT 45 4] VA AF 48 B 69 BR 23948 (WE 4o L — F P42 5169, 2EIAA44E A JOIN),
EAFKAT, LA HEAFER BN KA R 4 H4EIX 2 SQL 35 4 24T, I RIER
HEhAREIHNBAN, THEFTHERE TP LAMIE (& getResultlist() 7 & # A
A #47), IPAEEAZFZARBLGHEANEIR, T4 X065 SQLE4, R ALK
FAR, FTA X% SQL 54 AL 4 A SQLAMK 1 (SQL Call Site 1) —— K
FAHBEANE, EAIETSQLE4 A4 SQL MK 2 (SQL Call Site 2) HiE4T,
e RIERNEARBEREN, ASQLARAR 1A (ARG LEH) RAREZNEAR
AN, BREABMEASAESQLARNRX 27X R&AFHEAN, IANBIKLEIT 33 408
k., EMA A% 33408 & SQL A A,
%t SQL Zaft 4 M sT, SQLEE HEHRBE ZH—BINBILEREANNH T F
P A 6 SR AR AR R,

3. R ERMEF
EAAT— i FrHEEI, FATAT LR AR AER J0IN IE M4 B & iN.

@NamedQuery(name="findAll",
query="SELECT s FROM StockPriceEagerLazyImpl s " +
"JOIN FETCH s.optionsPrices ORDER BY s.id.symbol")

M i (AR 0) FERWE 11-5 Fis.
&11-5: ER128ZRENFRN (ERKSEN)

ik A5 HABUT BEHIT

ERIANELE 61.9 7 (33 409 ik SQL i) 328 (17 SQLIAM)
BRA AR 179 # (1 %k SQL M) 114 % (1 % SQL iHH)
WARWSEFES®ER 1798 (1 & SQLEA) L1 (0 SQL AH)

HANIEIR R E AR RS THRKMIMEREIR T . 2R AR KR IEFRRERT 17.9 B0, X & 4T
—A SQL iR R, MiASE 33409 ik SQL A iff4E 7,

AERE, T—RAEITEEEFRETINRFRIAER SQL iE4), K A2 imiIasF /e
L2 B NRAE . XA 74 T AT RERT 11.4 #p——% & i T4 47AY SQL & Ay L &
JOIN iEA), R | A%t 200 000 F7id k.

AR JPA WO R S HF A IR A7, 3X M 3% T (i IZHL HIl JCBEREMR K oo & R RO P RE
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AR A R BATI AT RIS T SQL I H), £ TRIMATRM AT 11, iE
B, HRgFRAEERERSTHEMNSEEE2MERA TR,

4. HREH
R EEATER LIRS, IBALEMGRTAR B, A SE Al el Lod it L2
ZAFUIlA] . L2 SR AF AT LA B TR LA Tiidh,  ArUAFRANE 2 Al il 1 FRRG A R fth A
e ] T FERIRHD:

EntityManager em = emf.createEntityManager();

ArraylList<String> allSymbols = ------ A AR -

ArraylList<Date> allDates = «::-+- AR B s

for (String symbol : allSymbols) {

for (Date date = allDates) {
StockPrice sp =

em.find(StockPriceImpl.class, new StockPricePK(symbol, date);
...... QbFHsp «-eo-

if (processOptions) {
Collection<? extends StockOptionPrice> options = sp.getOptions();

...... &tg]ﬁlﬁ

X BRI ATz TE R A 11-6 Bk,
®11-6: IFRN128TRFRAUEHIFELN (ERAL2ET)

ik A HRRAT } BERIT 45
BAGLE 61.9 F (33 409 & SQL iEH) 32 % (17 SQLAH)
e 100.5 ¥ (66 816 &k SQL i) 1.19 # (0 % SQL iFH)

B R ATIX A 55 7 2 66 816 4~ SQL iE4): find() 75 i B $ 47 33 408 ¥k SQL i H,
getOptions() 75 X4fT T 33 408 &k SQL M. FrlA, fifb 2z faix BeARRD A EEHETFH T
R%, FAMENANLEERIFE L2ZGFA, AEEEMITEMR SQL BT,

Bl mw ke

Java PR K—— A SR HOERIK, BERAAMARL, ELANEFROF Fitie
6, F R 9 3% B 4k kAL 8 KA,

ERB—AERRKMBMAA 80906 F. JPA B RAGTAARE P, RFERA G EKR
PMBAE L2 KA F, B AR M KME 09 EF, KA 2IME EKE—KEA,
ERAGHELETEIFHEMN, Z—5AaL— M FTFLARE, BARKERAR
REAEGEAERKRT .,

AR, HEARER A & A B R R A A R A AR s, S 128 SRR
i —EREE, Bt 167 040 ZHIAIM S, sl Sk U R SR SR AEREAS AR A
e, X SR & — kbR ], X LR R A AT MR R 5 ZEAAAT 33 408
% SQL iEH), BARZITHY SQL IEM &I M £ 478, JPA H 5 {hHELE 13X £k [al fy 5%
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X FE AT — KA IS DUIE A ARl AR L2 247 Rl il il [ Skt i 75 A iy
A S TR 5 2 (R AR DG Stk SRR T LA R 75 55 M U () A S S

BiE RSO, (RBATE BRI (LHAE L2 AFRIREN) . BIMERIACH A CREH
SQL Lk JPA HZARMEMR (FItEEREERIa &), R BUEEFRIEIE R,
XFERAI R TR A B L. BRI & A R A SR, W %IE, mi
RO ] Find() TIEEA L2 2845, KWIRF XERAT 270,

5. BJIPAEFRIK /I

EAnFT A FUAX RE AL, JPA ZA7 thA RIAERY R, ERTRE S PERE ™ A I FE R
i AURZEAFIHEE T2 NAE, Bk IOk Eil ERE . HBLXFMERL, (REES
LIRNBGEATA/, BB EHIWLE LR AT AR R P AER AN . ARAR, XL HIHEAr
HeETR, PRI ORI AE IR JPA S24ER, ST PEMbIE T IR

i JPA SCILERR B TETURX A R/ N TIRE, BARLRINILE, BLRHXMEA
KARMIRE, B, EEIENEET. ERIE, Al Eh R E A LR R
IMBCE 2 TR, — AR RREMEMKSI NS 5951, 150 JPA SKBLM L2 847, &
an, X} EclipseLink i, (&HEANEAYS5S5 S8 H0s AL SR B AR R LA (1
TEROMAHEA SR ETY) . BARX TG 25 A A SRR SR R /N B S AR 34 SE 2
—, Al eh@EM LR I, BOMESR 7 b v i, S5 URERARIR
M ER AR, RS A T TER AR 5

ANRER AT R TG I SR 555 I, R AP RE 2 il T e S 0L, A HRTERY
{5 F{ R AR EL AR, IRIUR BRI 2R 47 B F F Y 200 448 NSRS, ASB IR
WARAEMFE, AT ERITERE, AR JPA L2 RAF Rk, WIS AT IRpL AR .,

BRI NG

L. JPA 1 L2 Gef7- 25 H 2%t LI KR 21 TR 47

2. L2 BAFA SR B AL AT AF . KIWPDRE, X fhhNa Tk
A,

3. BRARGE AR JPA SCHUSCHF A IZRAF, S NIRER JOIN 2 M RYBORIE # 2%
R PEREXE B TR AR, BRI FMB IR 72y FIH L2 2247

11.2.5 JPARJRESL{K

JPA MVEI AR BB E S Higsetk, [HRIR% JPA fE5 Rt TiZshee, @EHBR T, Ri%
SEREE (BRINMY) IRE LR MREE 47, [B2h JPA SCHLR BA A b il AN 5 RR ER Se AR
B, ABEFESHEMEE, WAL EAE BB, %, Java EE A58 % #0 H Rk
Sk, TCIRE R WEFR JPA S8, XFMEOL T, BRI IR S 8% 7 R SR i U ) (8 A E
41457 (Non-Transactional) JDBC 4%, — MG T, xR R AEHE B &M EERTF,
JPA LG ZE S T Anfa[{E Java EE 78 &% vh SCFE RIESL RS . WUFEFR S 2 hsft—4
i@t @TransactionAttributeType.SUPPORTS yEBEMI N & i (B i% 4y B 8 F i R I 2 A
HEIEIBIT) .
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FERXFMEUL T, X5 TR EI SRS A08 RiER, BEAENAEHFFI—H. Aifi,
RIGERMZHFHFEAN T AR, SRS BAFSH—E5.

11.3 NG

A BRI T ] e 4 TDBC 1 JPA & SN v (] R B A MERE e B E IR R Z —, EFIL T
T B (SR R

Wit A PR E JIDBC 5 JPA, RATREHSEHLL RIKHANE A,

RAE R RIE FARY SQL i 4], X+ IDBC R H, X ERR& —SFEA . FrifEfy SQL M4, *f
JPA B, PREFTFEHEIE L2 RAFHIRN

RERCBR R, R A KE S & A oh %, #E#H6 HRWH (Optimistic
Locking) ; ANREARL T KA, WD (Pessimistic Locking)

TE 45 W FATRAL PR IE ) (Prepared Statement Pool) ,

HS5 VAR BIERLIIA/,

AHMIZBEESHVEE: B TBERA TS WIRET RS, FILEA RIS R
JRPERIRTTR T, el et S5 RuTE ik B KLk,
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B128

Java SE API#%15

fE5E8E Java SE API 563l rh, FIE— S REMPERERIE RAT R, A RCi b i,
JDK A REZXFERISEEANT , REWSRIAMIFBEIMERERE (ANEAER A SRR
H, MR,

12.1 £z 1/0

FEFR T 2000 £Eh0A Java HEREHIBA (Java Performance Group) If, FeRIEMRKIH T—4
R Java MERERYE, X RIZGURA B USKIE A, ZrhX /0 & L A EE 2
—, WAERET, RIFELAHXEEAFIROEE, e, RMREREFRES
BRI, ERDTZELRBEITE S, A T AR B8 X VO 3R
Wk, XRINHAZE, EARBESEITE, RICHEREEA, okl " &
a2 1827 RIFREINT . AR, Sl EHZEh 10 T,

TR — T 2E b VO U FE, InputStream.read() F1 OutputStream.write() 754
TR —A . BTFARTIREAR, XLhEA I felER %, MfE fileInputStrean
FVHH read() Fik, ERAEBMAEUES . SrRiAHIZE %, SEHEANE, Z—AFT1
HEE, ERSEIRIERS L, NEESZh V0, Hik, REE, EZHRASEFERIN
JH read() 75 Pkl — R BE L IRBER1E . (R IXFIEE IR RAFAEN A, mAER A, Xt
BREBRIER AT, ST GEAREEEE R kRN E SRR,
BECPR AL Ak . {FH write() J5ik[A fileOutputStream Kik —ANF 45, WHE KRS
P, FZTHAREINEER Kb, BE (Y30l SRE) , PSS shX
N B AWML,

T IR S VO, 125848 FH—/)> BufferedInputStrean g BufferedOutputStrean
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REBERBN X R X TEHEHF (F/FH) BEN3cHvo, iHfEH -4
BufferedReader = BufferedWriter 3325 i 2T

R VO B, X —PEREF BRI REAR, AL PHEETHAREMNIOH, N
Socket iR [E1 7R (L getInputStream() sk getOutputStream()) J&LUA[RIAERY 7 s EHY,
{E Socket LAEIRIES —AF 1R VO $R1EA 2418, FrLARIFESEILA B E A — 2R ohid
IE MR BIE—T,

{F {# F ByteArrayInputStream f[] ByteArrayOutputStream 25, APy AW £, H 4%,

IXEERIEA F R RINAFE X, fEREERT, HEMEFHEBRAEEN, BEREK
KWEBIMU: — KRR ML IR, —KAELR M AE ByteArrayInputStrean i (4

IR OLAR R ) o BRAEBIR U T H AR, & WXFIE I T R i%EE 2% rh X 10,

21 R IR IR B SR b, XA R E A T AR LR DR 2
WA FFFIE B FFILEE . bodn, % 10 B it T 2 2R 2 B 77 71 (LI A %
MERER . EAR—FEH, B —AFfLhRE) writeObject() J5ik, AN THI/R:

private void writeObject(ObjectOutputStream out) throws IOException {
if (prices == null) {
makePrices();

out.defaultWriteObject();
}

protected void makePrices() throws IOException {
ByteArrayOutputStream baos = new ByteArrayOutputStream();
ObjectOutputStream oos = new ObjectOutputStream(baos);
oos.writeObject(prices);
oos.close();

}

FEXFERT, ol baos i3 /E—/ BufferedoutputStream i, (KA % T —kHiEE
ill, FrLAS A PEREM% .

ERXABIFr, Hf prices BEAMRIBIRESE — T, BERAEE, MRS T T XA

private void writeObject(ObjectOutputStream out) throws IOException {
if (prices == null) {
makeZippedPrices();
}
out.defaultWriteObject();
}

protected void makeZippedPrices() throws IOException {
ByteArrayOutputStream baos = new ByteArrayOutputStream();
GZIPOutputStream zip = new GZIPOutputStream(baos);
BufferedOutputStream bos = new BufferedOutputStream(zip);
ObjectOutputStream oos = new ObjectOutputStream(bos);
oos.writeObject(prices);
oos.close();
zip.close();
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BUE, SRRt AL EN T, K2k GZIPOutputStream AR —HRBiE LLALEE — A+l
b o s, E EEXFAMESL T, ObjectOutputStream FRE 4 L7 HHE KIEL T —14
Mo NET LB B, Lbin ByteArrayOutputStream X fiE O, WITLTHLE M.
ifian R RA A 55—~ i ig s i (bbanX A3l [y GZIPOutputStream), WIZEMfEMER 4
Y,

F e I T BAE A AN R IR P AR A — SR 0h IR, AR — AR, X B B
FRIARREA, (HRAELKERT, BIE i CRAZMINR) &% 85 THE—
2785 (GEH ObjectOutputStream),

[RIRE A% I & PR AR . 2B AR B, GZIPInputStream 2 {E —Hha 5 5t H
s — AT, XT3 ALE ObjectInputStream FJR 451 7 i 5B IR Z RIFIFE, AnRAC
H—HgdE, HRISEL,

R, SXFMEOURERE A T HRRRD &S i SEF TR Z 4, BIERATREAM—
Bl MERERE. AR A RIS SRR AR FITECETF, HERERTRE.

FBEAR, BAEG S HG8X A1 F IR A B IR R (A 2 i gzip . AN 12-1 A%
AR, XAEIRA TR

®12-1: EREERT, FPIML/KRFFIE10 0007 X¥RETHEETE

B  FIIMRE (B))  RAFFMLRTE (3)
TCERoh LS 1 R ESs 60.3 79.3
WL AT RS | WRIESs 26.8 12.7

A IERHbEE 0D VO, MEREZEIE 23K 6 1%,

R NE

L. EZEZ0h VO A — LR WAY RIS, 32 i A1 8 A HH A2 A BRIA
LHEI KA,

2. U Socket Y VO 4 AUERiMbER i, 3 T 1§ He e 705 7F 8 G R RS 55 N
HhERE, thaddntt.

12.2 ZEmn#

AR 2 AR B SR (A fEZh B R G OB (Leanial Java EE 57 AR %5
a PR E AN, SRR & on#— 4~ Applet) HIATIE, FSMBAITEREADLL
Ak,

JRBRREL G EA ., BER—E, REE (Wt Java F9769) @ ¥ Kd ok U R 2.
ELHUNEER BE M4 EnEnd K, LAREFE classpath TAIFEAS JAR XX #kE], &4
SRRELESE/N 2k as i 4], kA — 8ol SR, than, Java WebStart 2345 M W24 155
HIRBHR B A — e B, XHY T RaahE—RRR, kel DA A b £ 3 U8
AT MM IR, EERUIRTE. EATRR N, BB AR JAR SCfE%, HaE
T ERE.
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EERIEA, TR RS X2 — R R R MBIATIE. LA— SR B AR %5 45
A6l fEREE, ERREREMMBESAREA, KdE AN AEER T B CrIZm#dt.
fiisF 24 CPU aI A HRsy W FIARSS S5 E M, HATILRIZA MBS

A AR EBESTWIL AT, B—, RBEERTRERAER A E, FEikinf
AR FEMmEEH RisfT, EfaRE—ZR&RHIEER, RERERSE TOEXME
OL: ENTRTUABEEREAHER: , o BIRlE, T EAE, (HE& R (3R A R AHL
2B .

{E Java 7 ZHi, ClassLoader A kit —BHFE A LLEKRMM G, wE 12-1 B,
Java R MNEE AT — 1 Bk, X5 Java EE 75 8% 2 s (U BE ARG 0.
YIBITIEH — Serviet b F H HIZANE 28 5 B AN 2K, 1RSI —A Web 3
fn#kzs (App Classloader), {HAXAS N SFERBIRG HACH MR : RGEL M
#% (System Classloader), ‘B& 5 classpath J¢ 92 m# 2%, 15T hn#k Java EE AHR 102k
(Eb#n Java Server Faces, HJJSF#:M) LARGXSERTEIZA R PIILH, REIMBBBS
P TAERIRA HACK M, BEzh2m#Eg: (Bootstrap Classloader), Efatin
#H B0 IDK %,

12-1: S ENFBNERESH

BRI RRE, LiFRmE—A %0, Bah2omis RN RNE —-BRE ", 2
Ja R E B2 (classpath), FHRAENIFiE S HZME S . NIhREAER, X&WRS
WY java.lang.String FHYF VTR H S ah 2N ik, A RER H Bk &5ty
HAb R 2 28 A B MmE A SIS,

{E Java 7 ZHl, HIBESAEAREE, T MEKRAEER P EEIMZ, A
A S AT AR 55 R URES ARG RMNEES . X0 24> 2l & STBUHAT A RO IR

{E 1: Java IOZShERad (E/ TICRZIRIER!, — A Zalas (R MR G, & et iR iR
MRKIMBEE KT, BABRIINER AL, —EBRIBRE . R RN T
eI R, A SR BREERE, KB AEIINER, —EEE
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#ill, BEABARMBEELERE, RARIEIEH, AREViR RGN EFREHF M
Java 7 Fl i —HE TR AMBRR TXFRIL, BUE, A WA SIS EFHKE 1
%, BIWPRS SRS, (BRI RREHhFHEAIAI S MBS /T UH AT

AR A{d FH T i# 40 URLClassLoader Z¢ Java $2AEAV Nk sy, WAEA S H] Java 7 Hi e )iX —
174k, 7F Java 6, 2R HABAY NS UL URLClassLoader SR MEES, BABCHIFT
BIERIRIB M, WifE Java 7 9, 20M#EEATCAHATMEH, Java 7 BT BEAY ek &8 & =T
VA4t 47#) (parallel-capable),

B E RIS BIAR A HIFATIY . A S 3 SRt hae M, Sa0%
B, I ARE .

B, BRRAMBENRREMPEAEMER, BEFRHFAZLR., RFERR, R
AL, BEATERE—BZ, s Lo d 82 ik, mARERIERES LR
gk (HMRIRFER T ERIEER) . Hik, T —AFERFORMBER S, REE
HAR LRI TR ATRER, (EREBAIFNER (BEFCIFNERIRIG LEH). B
EnS wrERE Java fREDHI—/NMHUNLR R AR AR i, CARSRS (8 T4 & tRIL Ao s L
B, BRLAFRATTASHERE O A7 [ PR R S & R Ik S5

B, TR SUMBRR LR, [ERFSAE D B HEM AT LA THY .
public class MyCustomClasslLoader extends SecureClassLoader {

static {
registerAsParallelCapable();
}

}

XAV 6 A A BRI 2 # 2 LBL 2 N, SecureClassLoader 4% £ & /] L) Jf-
T, HREEXFEAAASHDEEXMRESN. MBEERNMVRBNESR —/1~R4KT
MyCustomClassLoader, FB/-2th 440 B O iEM A 1700,

MFAREaI MBS, REEXWNL, EHREEMEFER, EILES findClass()
o R HE XIS ESHR loadClass() Ji#k, gk findClass() ik, Wl—&
BEHRAE N EMILEE L FIAN, - TFEA24, defineClass() 75k KMk,

TEV I B S i T kst , Fn 5 A e R BT A PERERIE— 4%, I RILI MRS R S
REGBBIEZ AR X, B ARRNGT, HEm R

URL url = new File(args[0]).toURL();

URLClassLoader ucl = new URLClassLoader(url);

for (String className : classNames) {
ucl.loadClass(className);

}

e & frR, —A JAR XM A Hi1EA args B — e HBEA T, XBEAELHEM
HB XA JAR XfErh Ak, EaRHmELARPIEA (b GE L), HMhiX
A~ JAR X nEE A3,
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HARK MBS kA R LM 2S (4K classpath) . 4B WP E N KB IERITXA1E
Wi, BEAEMNSIERNERBIRS 2L MBS, UMM RESHELER. % 1225
H T 24 RS classpath AZEHZIEFRRITERE .,

F®12-2: FANEHXENEIE (classpathHZ)
%Y AIDK7HAKNEE (F)  7ZEJDK 6shEREE ()

1 30353 27.696
2 34811 31.409
4 48.106 72.208
8 117.34 184.45

XAEA 1500 4202 £ FIFRPEFR 100 A R R) . X BT CAR LA EBEiE. |
%, JDK 7 ARG AR (LASFHFTER) , FHSTER R RRFEI T ol A— itk
RE AT Ak 1] 2 ) AR B A R X — SR — AN BIIE. BIEEAE A B IE L T,
JDK 7 B ALE R SRR m . BROAARRDE A S na 28 vp JLoF- AR RS I] BB AE A2
Hd EATERRt ], i AS R AERR T H bt 5 BT AR A R £

YA 4R, HRMA T, 5%k, EA4TCPUMNLE L, X4NMERBREHR
it (RHEARIEAE R RS T Flash B GUEPIH S, ©4 45 H—/ CPU R 40%) 4H

CPU JE#l, PIULENESE IDK 7 o, it AR LR, HED A fhgEMEA TR 7£IDK
6 i, BZERE MBS HITERAEH T E,

PR FPESARARE ., B, 4 CPU kb LRI mES Bidoreartia, Hik,
A SRS R Btk 1 JFORAY 2 £

R4 & 4E classpath [ BE LSRRI AC Sk 28 B Fr A a], & 123 EE TXA %
B, classpath ¥4 266 1~45H (GlassFish & 17hR# Y JAR SC-%0) . (GlassFish /s 23 &) 8.
HbAEIX LSRRI B — S A g b s ZBTLAEREE, R B EHEFIE.)

®12-3: HANHFXEMNEE (classpathiRi<BI1ER)
%% DK 7HEMRE (#)  ZEJDK 6FhBRRTE (#)

1 98.146 92.129
2 111.16 316.01
4 150.98 708.24
8 287.97 1461.5

BULTE, BMERAMASRRE, EAhARRE. BASHIHTRMEE, X LA
AR FORAT 3 /. aRRIEEDELRMARMALS, ATttt EMEE T, &5, Mk
1% 7 fi%,

XA AR R AT RS, TR — T RN L TRITERE, LR
EEXT AR OB (R L G TR s 0L, PIRERERTEREZ IR AR R R, Xl
PEREHLE I B F], fEXFMHILT, JDK HPAEE 2 Rl fF TROAEOL. 1EA—A
Fa, RRREXHRERENAHNER (AERIAIRGEAE 1), Bk, f£IDK7
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i, FEABZRTE IDK 6 WX FhfT A, AILL{#E H -XX:+AlwaysLockClassLoader ¥r (‘BERIAA
false) JF 2. aRBZHFEIAERK, Wi LA H KSR S AR 2 mE b g, Xfh
&5 OLAE F iZbmE ml RERY A 4.

PRI /NG

L EFEEANRIMBRIE RN (FELE R RS ) b, Lbx e
BB ZFIT, FTLARROR RSN 3 Jash Bk as b A m] i,

2. GRPLFEE RGN, NEE— A omB S mEiR £ 2%, 54 Java 7
ERIATRIRE TRES A 4T AL

12.3 [EHLEL

Java 7 2t T 3 /> b5 o (0 BE ML B A 5k 22 . java.util.Random, java.util.concurrent.
ThreadLocalRandom |}z java.security.SecureRandom, X =/~R{EMERE S T ZHER K,

Random {1 ThreadLocalRandom B/~ Bl , Random = 2HE{E (nextGaussian()) &
B2 H, AR SEER BB HLIA Y 5 80 S R BIX A 3, B LAAS B an o] i FH 126 AL 582k ik
&, WSFEDEES: R LLRFEI R R —PELBCERE, B EREHE D —
MEFESHARE, ZFTLAZ i ThreadlocalRandom, JERIGEAE T k. W/ ERFBEEA A O
Bf HLE A B 2%, Random KR D gk AR T, (EANSE 7 FATHER, FhG1E X 5k
AfR&, 1 ThreadLocalRandom 225 X%, FrLAB RARIPEREMEH )

SecureRandom 2 &5 TR/ ZAMIMA KX B2, BT HMIEIEAE . Random 26 (DARARAE
ifikHY ThreadLocalRandom) SCEL T —/~BUAURY CHRHMLEC L, RAEIPSRBAER S, |
FlRAEMER ., RMEEF T, RESWEILE LR TR, X&
A, BEREMNEENE RSB TFY, MBS H F— ertta. RELT
I DY B HLE AR B 2% AT AAE B b X B IERENLAV A 7 751 (LR TR AREVLERRES I 2 ),
HIX (P3RS A FLIERIBE L .

ifi % — 75 i, SecureRandom Z{ Fl—/> R Ge4% M RIRERVLEL. BdE A= i 5 B A
ERGAEXR, Al —Mifs, XRFERETETEEMILES (o) Kk
o XA FTIERAE TR, RSB IR IE S L4, SSL IR X A # 1E vh B
T NS5 s Bt T R BE HLECR 7T RE i it 2 T R R e . (B8 723800 i
T SecureRandom [ HLE A B 2E , A A Hofth 05 2RI DATCRE Bt o m# ik )

WA, THEYLE R BCR R AR, BTUABE N A% 2 BELE R B ES R A A Bkl
PLE, TFEMRAHE, M SecureRandom [ nextRandom() 75 i {HAERIIT EIHEAHE , BR%A
girbodh g /0N RERA X, mREEBTH, XNARE EIBEET, WTRE—-kKis
¥, HFARTHAMEA L. BRUHERERITHEEER R, RoAMEREA S th 2ZBEHLAY.

TR AIRIR S SSL kR, SATERER LMYV A E, AR ARE-; X
PR B SEAEIR I R AT AR e — AR R BT PEREDIA , HTERE, I

{E2: X EARELT ORI ECh maaF . —FEE
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MEAMREEK. B TRE 2 TIHERAFEE T R BoREIMNK, HSLBtit 2k e
Bl B iR ARRERG W, RLMNEAEEESL (SELHFHY) TR,

VBN, A[LAES 3 fokdE, BNEE Random 2z fTdEREMIA, BIMEAEA RS (EM
{4 SecureRandom 2§, AR MEREMIBUR BRI M, X ZRA T ERIFERI— Bt E A,
e RGARLL, XEIRTEERIAE £ (LbmFEEE L SSL £#F), (B, &%
L) S 4 4 SecureRandom MR, LAWE A7 A GE BRI TEGRE & REMS IR1G 2 B 1Y
BEHLE .

TRIENG

1. Java BRIAW) Random iy pAATE AR &, (B — HAdhibsese, mal
LAEH,

2. TELLFAAS Y, % # %k ThreadLocalRandom %,

3. SecureRandom J<FE B H M RE L B ERIFNSE L BEHLEY . fEX A FEXA
AR RDHEEREMIRR, —EZIAEHE,

12.4 JavalB4#QO

AR AR R AT REPRADACRD, SEBEG (T INT,

ERFTHI VM RA L, 435 (4T Y Java US> 2 5B C 3 C+ RESIA —HER
(BLIEATANAE 1996 4F T )0 1 & A0 S8 R 4KE 4 1E Java FILARIE 5 AUARX PERESR 47,
MR ERERE AR BT, UEWI A ARIES RE AL Java RBIMEEBASR (4
X Rl A A RS SR MRER Java RED) . 2Rifi, XEHRIFHEATIES, xH
YR : AR CLAE M Java SR, AR THEREIR PR A R A R JL P g —
MER.

INI AR AER A . Java ‘FEREE T AREERIERAEMNR L A LEM, (B RFHEE T
— RN, FRE THRIERGENIRE, AP INIEEIR ERS 7. anfAa 30 e i b I AR
19, AT 2B B A CRIPTERIER EVR? X g At — 2o 0T, (R 8k A
DERUEE G T GORNI RN R

B FRRTRERE G Java P C, 5 INLiL A GLRRMAKIESHAMAE) RAAER
w, KR, RA-ABA R C A E TR ROk RS, TR (] ek AR 6
BER, HBEREED, — T FELKIEACFE,

AERAE, RodkpiASamk T M CHREIFMRE Java A S A RARMERERL (S5HTH
MIZEAR). tean, ZE TmaRe.

public void main() {
calculateError();
}

public void calculateError() {
for (int 1 = 0; 1 < numberOfTrials; i++) {
error += 50 - calc(numberOfIterations);

}
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}

public double calc(int n) {
double sum = 0;
for (int 1 = 0; 1 < n; i++) {
int r = random(100); // iR [A]1%2100:7 [H]{)— /-l HLIE

sum += r;

}

return sum / n;

}

KB (A LRE W) RIBAEMAEEH . NEEEE L KR A B PRI,
SPETEREE AN EIER, BEFRNBEYILA S TIHE GXEE 50) fErfE, @it
INI, "TLAH C 38 calculateError(), calc() Fl random() ix£b 75 ik i AL — /A sl %4,
% 12-4 JBoR T ARIA &5 0L THIMERE, Hb numberofTrials 24 10 000,

T®12-4; 1HEREN.T57E89errorg98T(8)

calculateError  Calc  Random  UNIERS  BEE (B)
Java Java Java 0 12.4
Java Java = 10 000 000 32.1
Java C C 10 000 24.4
Cc Java Java 10 000 12.4
& ¢ C 0 124

{CH INLAH BN B i, 5 INLD SRR E % (nunber0fTrials * numberOfloops,
1 FHK). HELRKER VT numberofTrials (B 10 000) A[LAKTER/-VFFEY, Wi
WE 0, PERES Bkt F/D M INI F R XA, RE 4l Java SCBLFNSE 21 F 5 A ALY
— Rk,

WRFT ISR R A ARA, INITCROHRES M, X PSR . B
—, X TFHERAMSIHE, FEBEER. XhEA AE E@mmFFH, MJava M CLL
M C IR Java FFHE K: M Java A C, SRUHBERE R ISR (this) ZiB4 C &k
¥, M CIHMA Java NI TEFERATTHER,

B, M TETEANEIE, HrhrRIEAF AR b ATRARCEE, X E4E String X
R, BAFHHEEAR L& FHRAH. BHRXEBAPRIRATE, AR
MR, WA REEEANFD (T String ¥4, SR Java #Y UTF-16 Z&h%
i UTF-8) . Y ARREEEAN, ©2I7E INI R BB . 246 S o e e
AR, BRI S st E 3zt T— AL INTARRG A AR B AR 2 — st e K iz
FTHIRIG P B E T — AR B . X SRR R T, kPR RPHEE T B A R
Mg, HFIINIRBTER. T EEBHNRAX, EaTRegsklE et m ik oh &%,

A, JRHEXA BARS 580 INGO R XA BArohsE *, XFER T, 51 BisE

3. XERHR, A%—0 INUIERATLASE RIS, R b S 45 00 1 S IR ], FrUART R B4y LK,
VAR RENmBR e SE 2% T A jEz-ped
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EE: AMEXEREZE LU INGLR, B LEE E BN F R 8 A AR R AT REREL.

HRIE NG

L INIFEARERBULMEREIRIRE . Java fRFDJLP SR LU 1A R A A B4R

2. M{ER INIRF, FEZBREI Java 2] C RYTAR B #5 INT D 5000 A&
AR,

3. B S A R A INT RS A4 200 [ SE X e R 55 Ay il G RO MR SR M B
&, BLIZBREIRE X R AT A,

125 B&#

Java {5 FACE—HA RN & SR A . A B8 ELAL B IE W U2 il e — 28, A
ERLZHEFT, EMRMIEAERRTE DL, BH—HH, FASECEREA R4
M, BT BRI R AE—RE LS, X AR S R, MRS RAFRE AR TR — AR S
KEMSHR . AL, ARRZE R BER A T R Z I DL, 08 R 4F
IR RN, Bk Java fRRS A S R S Ab BT A5 18

AW H RS R B — it RE. — TR KSR A S Bl —/ try-catch Bt &
Wy REERALLRIATREARXEE, (HEJLEkK, Hicdkintk. AdEDRM EALER
REGERA, FUMRREXBEA NBUGEEERFE, EA try-catch AU A, XL
BIGEEERG T, FABA IVM A s RS e AR 8o A Bl e

HATER, (KEf) 58S REILZR W L AEMNARERE B X—&ERH T
RERARE , AR AR PIE RIS .

THE—NGIF. RAER —/FEE T LR 3 FhocBL

public ArraylList<String> testSystemException() {
ArrayList<String> al = new ArraylList<>();
for (int 1 = 0; 1 < numTestLoops; i++) {
Object o = null;
if ((1 % exceptionFactor) !=0) {
o = new Object();
}

try {
al.add(o.toString());
} catch (NullPointerException npe) {
) /] BREEFRIU T — A
}
return al;

}

public ArraylList<String> testCodeException() {
ArrayList<String> al = new ArraylList<>();
for (int 1 = 0; 1 < numTestLoops; i1++) {
try {
if ((1 % exceptionFactor) == 0) {
throw new NullPointerException("Force Exception");
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}
Object o = new Object();
al.add(o.toString());

} catch (NullPointerException npe) {

/1 BREEREUT — A~ F 4
}
}

return al;

}

public ArrayList<String> testDefensiveProgramming() {
ArrayList<String> al = new ArraylList<>();
for (int 1 = 0; 1 < numTestLoops; i++) {
Object o = null;
if ((1 % exceptionFactor) != 0) {
o = new Object();

}

if (o !'= null) {
al.add(o.toString());

}

}

return al;

}
AT EERR B — A PR R, HorER MO AR R AR, KA NEER,
PR HH S B RO 6,
2 12-5 5 TERIAEN T (Bl exceptionFactor 2 1, k& REAAEKRRE, HEIMN
FERRE—ANEFE) h 100 000 ok AT AN 5 i RORHE] . RBIRRDH, BRI iR
WRE YA G, & ERAE3N%), ARRILERE (SiERXA %,
¥ A 100 4~2%),
+‘12-5; 100% =4+ FE 1T IB0F8)

Tk &mE (=) wEfE (EH)
i 381 10 673

AT 15 15

(575 e i P D 2

KA 3 SAEBZER, EE, EERKEREAMAE RIS, BB
Fiiis 0L FIHRIZEBIIRC . AR TG ST TR] XA (A RSO ER BEA 5%

B A AR ZE BT X PR DL Z ) AR A B S, S0E R 2 VM RRAT BI 2 4R
EHb QIR R (MRAPARTMNAT). HATRIWILE, EX— M, RiESSMARAL
PR s VM JFRATE T — S R, i AR R T N G — TR . AETR A
Bt 2 R0y, ARRAVAED kB T BRI A3 R 1 X A5 kb B &
M (MstRii, printStackTrace() #Afiil) . XFRALLETE BRI HE BHbHR
K—Bta 2 a4 2 B, FrLAnRMIA AR A o & 2 ki g [, BA&HEF
X FRBCRI

288 | F12E



G, ERFR2ZATEHIE— T 2T A o\, XFPEEM SRR, XA 0+
X — AT, FABAER G T2 8 E, UGN e B R R EE,
JUEX ST fE— S 2, HREIEER, Ko T, BTN EERALD, RZDH
#. “F33] 100 000 kA, ki ITHEDLPEEART 225 (BT, Xib&
BIAHIIETL) .

RS EFERHGY, XEERFREEESRSIEE /b, % 12-6 FIH T 47 100 000 /K 1E
R, FEAE 1000 5 (1% HIJLER) FEEANT A,

+®12-6: H1%NE=ERBIHFIL 28

& HEATE (ER ) wRAdiE (EH )
i 5 56 157

XS 51 52

B v 50 50

BLLE tostring() J5ikAIAL BRI RIS T THEERYI R Sk, FEARBIRIIREOL T, Bl ¥ hA A
AEMISE, AL FREATINK null (E A o3 BB BRI 1.

P LA S8 G A M B R e e A BRI 4 K, AL, JO109R 508
F AT K £ RE RS, FoAMEREMIA 2ok A AL G R, FEnTEAEA -xXx:-
StackTraceInThrowable frit (ERIAA false) k2% [ A: sk #Linifs &,

KPR LR Bl A7 R LR A B B 120 Bl BL Lk (e, AnREER T -XX: -
StackTraceInThrowable R, k% %k TiXFRED . i B A LR Lhr LSt A L,
HEASCHE A Mtk . (CORBA 2% SKHL X 4 TAEM.) X Fi5 NA Sk fi
)R, AH S SEEAE TA8 (- MeBRER 5 B2 (8 RSt BLSE 4 JLab )it

IDK AL AP ) i e S B RE 8. YRS DA FERLRIITHEMN, R
ZLEAEBRSMN T H. thanstack 2, R ZEE0, MM pop() B, 35T
EmptyStackException, XFMEUL T, Ll PiEtEgmee H AR E — THROKES T L,
(B—H, FRELEASEARAIRE, Stack BLFFRAFA nulL IXS, FILAAREEN pop()
Ji iR null Sk B 25T, )

XFREMAYEN, IDK i R 2 W ER G F2& 2 m#k: 24 M CQlassLoader 21
loadClass() 75 i m#E AN A B I, shS b ClassNotFoundException, iX SEfs A
AR M. ANEEIER A NF 2 R A an (el i R A A 2, X Z LA
A FEIBENBREBPIRR T,

fE—MFERBEINER MG, XEWRE, (EERICAZNE 2% 8 22 00&E anfal ik
BHERPIA MmN, SHERENRE. LafEARZRTE IR, R eH
HHbfE 8, asfrEESRA 3%.

ik, FhnE R G, ABAGFR (E AR KA classpath U f2E MR, i H B3 &
EXFEI AT, BRIFANZHREZERT.,
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RN

LSRRI RS RE, AR %G AR EA .

2. RERTR, SCELS ORI EGE .

3. MTEMECIREM AL T, IVM S8k PRk tifbid,

4. RAFHEHIRIERE, AN TUEE MR, AR EBRERSE
KR HEE,

= Lk

12.6 FREBERITHERE

FRFERA Java dEH HE, HMREEHMETLOSTHEE, X BFEBRIFILA,

FHERG
G 2 B E AR TR P IR TR R 5, X FMEGLRE W, & BEEREP AFTA X
et RER BB s oA FRF B RA RIS, BT EABAWEF R A ELr, E 24
T B 7,

F A%
Java I FFF 8 R A2 UTF-16 4af, i ot 75 £ 2 (i FA L 4ak, B LUK 75 5 4
OB A A B F PR ER H W, X Charset 2 encode() Fil decode() M &,
IR — R AL — B F5F, BISIER SR SLEBEF S5, milfrk
L, AREEAE e,

R 2% AL
TEgISH AT R Ok E ISP X% %) W, Java BE I RS 88 A S bk ab B
BEAT A 2 10 7,

FIFRERE 5 — A FTRES HBUMERE MBI Ty . % B — M 81 B A - 1 R R 1 .
String answer = integerPart + "." + mantissa;

EATARRD PR EARS B3 Javac Sai % IR NE SR A A an T RS .

String answer = new StringBuilder(integerPart).append(".").
append(mantissa).toString();

A (AR T, ARIXAFIF B HEARR A «

String answer = integerPart;
answer +=".";
answer += mantissa;

A 25 B AR sk 2w BRI A«

String answer = new StringBuilder(integerPart).toString();
answer = new StringBuilder(answer).append(".").toString();
answer = new StringBuilder(answer).append(mantissa).toString();

it AR LE I it /9 StringBuilder Xt G Feh ] () String A QAR AL, sk ik A~ B2 i I 4%
KADEFFRE, RAFREEZHE L LW — 7 RN WA BIEEIRN A6
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EHE, BRAEEEENFHEASHT P -k B\HR &R, HFHMFR, FiZa2EER
StringBuilder, LARTFEA4FAIMERE. £ | h R Y LT, EMER T “E R MR
HRFRE “WERFORID", etk i aIE 1.

R NG
I —fTHF T a A RS ERE R A
2. MTFHBITHERREE, —EEHfRE A StringBuilder,

12.7 HZE

HERLIRF AR ANSNE 2—. BYUA AR 2 RFsfrx 28k, Rk
LM R ERUE AT A A&, A RAERHAE R B Eh B geE, LT R AR
Blo e A N LR & TERRSAMERERT, XS IANETGERAR A EBIEm R,

HEAMREZF, GC AR ACHBEEY (BRE 6 %), HEMLUERE—/HitfysC
e, HoA/NRTUAR ITVM &8, BIEAEAE =S, GC HE (fEM -XX:+PrintGCDetails
REFD) IRt IER RN, w2 HBRER, eiIEFRedEs K, LA GC HERM
Z—HITHF.

Java EE FLFIAR %S & S — AN iR H G, B4R RIS EHT. X2 H BRSNS
FLERWI S . ANEFERFARSS &% Las AT ARG, X3 A ERTLAN R SGHPERE. R
fERAZ2E, 2K MESR, HHBLR XS HERR AR, ALk sFHER
I, X% HEEEIRRRE, R SEUT R,

R % 157 F AR %5 #% #B 3 £ Apache fJ mod_log_config brif, RE EIHAE—4 Java EE briff,
BT LU A 1 RO Wit E AR EIE SR A5 B (F 30 mod_log_config &R 55 &5 i
WS TRFEERIE A ES]) . X EACERE, ICRMERBRIZRATRELD, FR{BERE
W Fk. HEMYERESZH SRR,

FeBIEAE HTTP iln) B Ed (SERSMIL, EEMFEMAES), idxk FRANET
BERNAHMERE. 03k P htm AR EHLA, o5 EE (FbanA Unix 28I BLLE
FREE IR E) miAEFEFHEIE (bin “Monday, June 3, 2013 17:23:00 -0600”), i#&nik
%, RO BT BN RN A7 ST R T R e, DAMEE B 3 ARG 50 HE %
o Hetfm B S wTLLHE L B MR S Mk 1k 17

MFMABE, TEICEIAEREN, F—, iR ET B S/ B kg
(Level) ZIAIfI% %, JDK dA 7 bRy B BB, 1MiH Logger 93— BRIA AL B Ak
HH ARy 3 AN 5] (INFO REER ), EHB, XHEESSFEARFB: INFO BB 3%
G ROAZAEREE W, W EIZIRE S AR R ("BEEELE AREST, B
{EIEEM B 557, F%). FEIEN THERRERN Y R (4 Java EE B AR
%) M, XKAES TEAMEREW AR (CGEA LK 2% 2 KB EE B
RAIREE T ). B A EIRK AN A EEA,

HfOlith, MEREDE ARG i, RZZ%RAR TR A RERIFTR, mARBENELTF
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REMTR, 88 CRBERS—-NMERNRESH Z)E, ZERErROILmUE?
TAVEBA LR SR R BB R E, BIME St —E B, B anR 83t 5
L PRAREH R 28, IEBOAIF XL B B 28, el “fE[™ A&
AR T RS (O LEHRLH FREARR) .

A SR i FHARKL LY Logger S5, *E/N /I Logger L5k 7R & rI RE S IR H,
(HiX 2 MORIEB R, BOHRENS B4 b=l 0 S . £ -8/, k-2t
—/~ Logger S, RAAEMPT R, BicHERLE S, MEAESHRERIRA,
AUl (PR IR TE s AR O B R, sl ot S5 P REAT Sy ln) i) TR AE
B, FTIFKZ HEEESSREREE, FEIURMIFEAH I,

Ik, Bl RENE MBI (AT I — /N ACRD R H G (B0 fe R REAE il — /AL FINE 2500
HaEIER, SAJERAZHIE L FINER 1l FINEST i BIRY) , X FEEA SR RRSRIPERE T .

TERX PR Z i), BLZREMS SCHAEAE P IR b 2 (5 BRI/ 2R, BRI A2 AR etk
€. TiRan(X#e M % e, REET . wR BESIA RGNS, HEB R
REALSIFEHE: EXFFILT, ARALWHLEE T, EIAERTREMRER/NT .,

FoAENE, ERRESIABER, MIZER, RESSS Mk EBARMEI1EH
i HER, BMEXANHEHEAEF B, X LA “of Rt RAER X —F
L. e | EWEFR, BYETHENGRREHGAN, FraEslFE it
(EAT IR R IR 20 Bl (ELan’h MessageFormat 245y B — /> Object £¢(41) I, icf3(EH
isLoggable() Ak,

TRIE /NG

L OhHEBh R Pt )R, R R IZ A & KR B, (X 2 H S ERIAER B
%A KA

2. 4l Logger SKfBiRY 2 Bt SR 5 L 80 S BEX 5, A4 7 R 1% S 3
ZAi, AZE TR A EZ .

12.8 JavafE§HAPI

Java BE A2 APL AR KIIERE R s Java 7 /4R T S8 MARIIEA LK, fERE M
HlE, EFERAEAYE, DR S ERESSE, 2 1TEEOMERESE,

LA KR, EFEAMNHMRELETRMESL, ZBIGEAERET
Java [ X3P FREIREFIAT TIRBM S M43, LinkedList RiEAMHEER,: MRS
i) — BB B, B iZef 8 & R A7 3 HashMap rfr 4 R4 5 A kS, Rz (A
TreeMap, ifi Av& 2 ik fE R R CHEF . WS HZESIUiRI%AE, WA ArrayList; {Han
R EH R B P R A SR, WIAREE RS, Bk, MO 5k 5 i A
A, XAEFEYE, [HEME Java PREOEPEFIE WA RETE S P ok B3 A 205,

SRIMLERE I Java (B4 260, IBA — LRk T R EIE.
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12.8.1 EHERIERT

BOAMEOL T, JUPA A Java 4 RS AERZPAY (FZERIBIIME Hashtable, Vector K
S5IHAEAE).

BB S
4o R 48 T M8 # 4+ 4 Vector #= Hashtable (RAA%£) RRBF8), HFLELA—ED L,

A Java ¥4, ©MAIDK PRAGES L, 48 (AlJava 1.2 Z07) ERAESLE
% (Collections Framework) #.E X & L; €A &AM Java -F & REGILANH R
I

B Java KH F—RAE, KRFHFAEN S &A2kZ i), @ lJava KB LT XH
R R EDHE L S BARTILT AT e) B0, Bk, XXX LR T EEL

k),

RO R, AT Java AT, BT —RERTRFAEEFHOAR I —RAMRX
R FA, ALY F—ANERBITRALAFE, RERERRKATRANME: #F
A OGRS EKAARER T, BPRARHFERATHRECLHTTIFRS, 211
RIZEARAL,; RS EBERTHELSL, TUFHKESRE LRo42F (BR
A IE H KA EANER T LS FE A bug).

B9 mA AN, T T CAS MR RESRIE L., X405 2 &R
UL TFAKSEA, HanR s R s m— 8RR, XSELRRR? RA A
fEEL, BRI Saf? % 12-7 FIH THEER, B RERIKEEERES, LM
XAEFEOL T, X BRI A B B TS, Tk LRREUR B 2 D i)
BIRA L L RIFHIHIK .

&12-7: EHHRFIERLTHEI6HERE

#X  BHE(BH) FHESKRENRE (89)
CAS #1E 6.6 13
[R5 11.8 23
AERIE 75 ik 3.9 7.8

MG 2 FIRTLATR BB A ), S EREER Ui RIAEEE, AnRAER T (T — R (R
AR, #BEA BN EEREI S, SR, B TXRHUT T 5 1Lk IER— Ak IR,
B B i Ve, 22005k RAE 15 99FbR g b, AnRARSCERIELE B AR A TR
RIE, VREMIRMAA AR, EREO UL T, R0 2 R i fth 4 I3
(st 5 Hii s, SO, X BB T 5 4 IR TS A TH0 B brbLas oz r (3
RAEH T 4 ¥ AMD Athlon 4B ZRHIRK ML) 5 ZEIRA A FHSCROMIBES R, ML ZAE
5 BFRASE A R RRE (- i fT .

A4, wRELER LI Vector FidE[R FH) ArrayList Z (Al e, ZOEFEWEAIE? Ui
] ArrayList SRl 28, X STRXAFI RSB RER X, PREE R A TLANER,
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(IEANGE 9 AR A, XA A-F& L, o 2GRS S EREmmR k. )
B—Jm, XEERERGAZELA LTI 4 KATEMEm, RS ELE?
RN UL RES AL, ABELFRIDIELIAEMER R P EA, HER BRI TERED
Wi, XAk iERE, ﬁﬁﬁﬂ&mﬁﬁﬂm%%ﬁﬁﬁ&ﬁﬁ%ﬁﬁém FEiX b
BN [FIFURE DR (AR, BT I & R RIS L.

R BRI % A FIEH T CAS i WY 4 A 2 8] 8 % ¥ ( bk 4n 7E HashMap 0
ConcurrentHashMap 7 ji]) , ‘BANHIMEREZE SIS P . 4% T CAS KM T AF/ER
SR BE it JUPEA T AP (4RSS, Jaim & e E M hashmap 7ENAE(EF 75
HZER) .

12.8.2 ®EESHIK/M

LA ERFERKRENBIE LR, HHMEEATHZBOEM, fEOERETY
J&. PERETT HIA P RTEEHEIE,

R Java ISR A SR B BAR R AR F5, (HRARA R b, X EEAEuaAm (M
Java AR IR RAFIBE : BlE CBR, IUREIE A, MR5IRIfX L3
TR . BB, Arraylist i@ —ANFIERVEA

private transient Object[] elementData;

Bfi & {E ArrayList RIS ERZC B, XS4k H & {RF1E elementData %40 P Y11 22 (i &
(IR S ESA P& B AR B E ), J{0lh, HashMap rpf & 3 —A~ i AR5 R 26
R HashMap$Entry 2 B U %(2H , HashMap 45/~ - (XML BX AN, BALIER
i BAIVE A RO (E R E .

FHHERTA IS & 280 IR IRAF TSR bban LinkedList, BLANERE i Node 2 {R1F
B TR, HRERBARFTENES RIS RS, eE%EEHmK
Do WfATFAEFEAFHERN R EAZ R TXATEWHE? fTUEE GRS Mt Eq—
AR R R E I A IREA RN, AR E NI TR B R AR,

XA ESL, s Emiak/MEFE EE, UL ArrayList £ —/> & 81 H 1
elementData ¢4 BRINAIMIZA K /A 10, 241 FEAS ArrayList LBl A 11 4T,
CHL ST & elementData $(4, X Bk E 0 BL— B AL, A FORIIN A S HlEIX AN 5
H, SRIGEINET T . FTLALL HashMap (i F SR S5 RN 36 4 2 — 2, (R AR R P
— R TERE—IEZ, SR N BR SR

ArrayList JEPRREAL KNI R o, FEBLA 2ERE EHE gy —4F, FiLA elementData £(411)
KNI 10, BRIEAR: 15, 22, 33, LASGRHE, AR EEAREEA N (B0
JEE HHERAISCT), #E SN BT GX R sk &m0 R AL TEBIT GC By
W), Bheob, Y5 LA RN, BRAERE— S A TR s S S R 1, RS
PN BRI .

SR X MR G , B AUR AT REME B Al T — TR A BRI/, JFREAER
Eh.
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EESEPHEET B
RS IFELSELLLNFEMPHAE K F KA, tbde, ByteArrayOutputStream % .2
MAC B NEZR T TR SRR A2 —/NAERE A+ R P, AMAH, StringBuilder #=
StringBuffer £ AL LM AT A F 4G 2 —ANARGFH AT,
XEE K AR ARG EREANSRE ) E2 AL G, XE%E,
FHmET, NIRGEEEI YT S HEIE S 25%,
REMMREETREMMUYG: EAYAAFE S T Arraylist IAE T, F2 L5 4B
MBS —%, BRER-KG, EHEEANAT R, WRXRTUREL XD, TR
E—TFTEANN ERALGAE S VAR, REEFET DAL LK,

12.8.3 &EE5NEFEERAE

FAINFE T — N EEARINEE SRS SR BENG T R TREEATTTENIKR
Bfffigh, HHESRTE—YNG,

ST ELR RN ES (RA—MWANEE), XEERAKNRE, R xFErEas AE
EHEL, WERHRKENT, B GTEZ—HEEERELSFIEEL KN, B—FH%E
&, ZE—TXMELEANEENTEEES,

KER5r FF K W 0] S anfa] Pt b HE P (1 38— D 5L, B R & 2l HEF (quicksort),
T GF A A TRRUTAY S8 T MR R/ s 2 8/, AR ety 75 KO 08 P48 A HE
J¥ (insertion sort), (FH/NIEAARTL, X THREHFEZBT S ABAHT, 5t
Java i, Arrays.sort() Ji:fILBstEie, AT 47 oo EM Sl A # A HEF b APk
HEFFE R, ) BEAK/NEEREE,

JDK 7u40 FESERNFKX/N

RERAFTEFTEHLEELSEERN ALY RFHMEAA, 7V IDK 7ud0 & Arraylist A»
HashMap #9 Z L F 5| N T — AN 6940 BARE AT (Fode o8 A Ak & 3 XA 4
AXAR), BEETRA A BB BRATREAMS, HRAEOZEEFHEANF—AL
Ao+ 58,

XA F T FHRT AL R ARG —A T, ARX—2FLOLAE, BA
BT GCHEKX, MAMRBAAR, ZLERAPARSMAREATHES; #f
ARy RAREABELET ALY, BAHEKRG EHARLEAEREEEG
Kb, HiAkEREAMRATRCE SR, FRAMRBRE (LR RMGREE
RATE R AA S R HERT O3 £ PHEANE R,

Rk, ERETIHEANREAERBIRN, HashMap & HIRAY; (HARAG 18, SEH—
ARRATH R G| AEEL, {1 HashMap st KA/ T, BIER L8, 4edr )LD R 5]
R TR ZERIN AL — A~ 52 8 (1) HashMap X5/l T HOX HERT GC A BIUR AR,
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B TLA sk, 36 T58 A AN A8 A R B — X BIEE THE, LA Hashhap
%I %2 1 ConcurrentHashMap Xt % /NI ZE R, 7€ Java 7 Z R, — AR E TEREN
ConcurrentHashhap # AR K+ it | KB (BB HAGE B AL T—AMRANIRAN) . 22
Java 77, HKR/WRA 208 7795 (5 2ZAHLL, M mHEA 5 K/ %S HashMap (128 <
W, $RE AR/ A 1Y Hashmap (5 72 F745),

TEAFAEIR 2 /N Map IR AR, R/ ZE R0 SRR B, (B4 Java 7 RS ARIHRILAE
PRIXFhEMAI LR E T . HiEEtee, ENFEYE EEBAFEKE Map FIFHF, AA
(f4EF%) HriGHE % F ConcurrentHashMap 3¢, JX SEHE S AIAZ O S A R 38 Z TRl A L
B AEHERH T Map (ARFETES), B&Z/NOE KR Map BT 5 |k I3+ br ki 5
BIED . EXABEMAIRAFAE, (HE.OEE £ kA T {8 H ConcurrentHashMap,

PRI/

L AP g mi iR 4, HAKERR YNRSER, R, EAFE
MR TUREM T AFRIPEIES (BrRlEHEM 74T CAS IR
PHIEE), PERERUR SN, AR, RIER2MEAZ LR,

2. WEREAK/DIPEREIRKR: £HKK, SKEFIIRIESELE,
AR, XEFERENRNHESEH.

12.9 AggressiveOptsHris

AggressiveOpts bribi (ERIAA false) Zx5mi—LEALA Java #RIEIITA. HBREKEM:
BN —21k, REER EHERE, FUORBXAFrdE R AR ILE 2 TVM IR IA X
B, % Java 6 PHIX A MILLE Java Tud FEREL TERNRVIRE . EEA IDK A Hr, #BR
ZEFMR ZARE, BE TR EA TRRAI R,

12.9.1 HRK=}|

J Hl AggressiveOpts bR F B WA, B4 JDK f i) — AR 2K 5] AR RIEAR
SCHEY. Jr 2 java.math 4 H [ BigDecimal, BigInteger F MutableBigDecimal 3%; java.
text H [{) DecimalFormat, DigitallList F{l NumberFormat 2¢; java.util 4 A {1 HashMap,
LinkedHashMap 1 TreeMap 2%,

X ERAETRE L 5 e TR bRME IDK A2t —8ary, AR TE &R Ei. £
Java 8 W, XEERRUSCHI A, SF AR TEAN IDK 2, & & LAHAh 55
Mok T AAHY IDK 2,

Z BfLAELE i1 1% B AggressiveOpts pri A RE /S X B (7E Java 7 7)), JREETEIH
11 AT RESFE I ARG 5 | R — 3 ab il bug, bban, HashMap 3fisidt SeBLT A AT K AR
%, HaR B EERIR T ShriE LB S B AT AR . WA E A RR R IIZE R E T
FEHNF, BB R LN AR AR, HTRAEEE, X E &R
A S FCRASEIL, FrLALSUE T % B AggressiveOpts Fribi sk 13 5 47 ML RE.
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Bk Java 8 46 TiX 263, FRLAMETHIN AT RES 0 H B bug HAME—— X X—kIR T
—FFhAE S A AR T

12.9.2 EHfbFrE
J¥ J& AggressiveOpts b sy sl Hfth — 2 Ak B VM A1,

1% & AggressiveOpts frE s 5 Autofill fiE (‘B7E JIDK 7 3 7ud ix JLAN KA BRiA A
false), XMMhrEIFRBE, FWiFSSHERSTELPIMIL., 20, AggressiveOpts Fr
FIBLTF S5 DoEscapeAnalysis Frifs (7F JIDK 7ud RJGERA S, XA btk TEIAR) .

AutoBoxCacheMax #ri& (BRiAA 128) #Ei%E A 20 000, ZHE LIEHTADER, XL
itk B E B RIMERE (R R N AL S R £ ) . BlasedLockingStartupDelay
23 ERIARY 2000 33 500, X k5 7 B2 76 B e e I Rl N

G, 1ZirEA SIS optimizeStringConcat Frids, U JVM PEfL StringBuilder X411
fEH, BAEmE, Y4495 FRIXFERIRADN, javac 4i% a8 201 StringBuilder X4 .

String s = obj1 + ":" + obj2 + ":" + obj3;

javac Zmi% 25 S FX AT RS BRI — A StringBuilder *f 4 LiY— &% append() M. 4
OptimizeStringConcat kr BT B, TVM HIBF4Ri% % (JIT) &# StringBuilder %42 16l
ik, {2 IDK 7 3| 7ud kR A, OptimizeStringConcat ki Bhik 4 false, ififEJSF
J& AggressiveOpts Friafa, HBLIAEASHK T true,

RN

1. AggressiveOpts frib S 1E S AR AP IF R L fifk, KEBIER T,
XL BT BRI, Al RTREA BAEABIEIE .

2. Java 8 FR R T iX B,

12.10 LambdaRiEXFIE ZZE

XRZFREF TS, Java 8 Sl sh A O HIFFYES A& A T Lambda %Kik, AR &,
Lambda %t Java ¥ & & WO R BCRAG HAEF BRI, REWEELRL, EERATA
LAfE Fl Lambda 2Rk 32k % A5 AAED A RE .

XT Lambda FiXAXAIMERE, — AN EEANNEE, EISH R E & 24
anfa], HSL)JLPEM 229, 5T anfa# FH Lambda Fik R, H WA B — & 6 &
EANEBEIRIBATF (kX K00 FH A Stream, AR AR T X AL L %S
12.11 45445 Stream 2£) .

private volatile int sum;

public interface IntegerInterface {
int getInt();
1
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public void calc() {
IntegerInterface al = new IntegerInterface() {
public int getInt() {
return 1;
}
b
IntegerInterface a2 = new IntegerInterface() {
public int getInt() {
return 2;
}
b
IntegerInterface a3 = new IntegerInterface() {
public int getInt() {
return 3;
}
b
sum = al.get() + a2.get() + a3.get();
}

AL H S i {#E A T Lambda 2R XIS — T -

public void calc() {
IntegerInterface a3 -> { return 3 };
IntegerInterface a2 -> { return 2 };
IntegerInterface a1l -> { return 1 };
sum = a3.get() + a2.get() + al.get();
}

iX H Lambda RiAASE AL RIGAEEXEE. wRAPHIT TEMBAERARLE,
ARAETE X — R F_E AR ] &4 Lambda 2550 E £ 2 0L LAY AR ZZRE fEaG4e, 2RI,
BB EX P (R LA DL T, SRATIZAR PEADIN R A —4, a3k 12-8 Foms.

®12-8: {FALambdaRARFEZ XA TcalcO5ENNE

THARX s BrAAetiEl ( #:E )
& &% 87.2
Lambda A7 87.9

B A ERHRIENR, IEAEREZ, HER T WX mF B AR, ®bE
A b , Wskanst, EoAMK b A EREILIEZD, Fm biX LR HER ] Systen.
nanoTime() MIEH, fEXARK L, XFEHIHEEA MERMEZLALAGR: BiEz, &
1T s Aot 2 BRI PEREARTR] .

TEXABIF i SR Fik b, A rLUECA R, BNAE 05 kR R, (8 A B A 2R
4O —AFR . RIS HEHHKREAEE £ (4R LBEREAHE AT A I B
Pk, SAEMEINE LRI REPE BRI EFF. w5 THMA, XFAZEE
REJLPEA T 2w, oM R (DR EBENMRILERE) MEAIEEE, mEEAE
Rtk =T, Kbr EASHIRER S,

R, |iSZATLMYE RG], RV BERERMIRK, UARBIFERMR.
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private IntegerInterface al = new IntegerInterface() {
public int getInt() {
return 1;

}

...... HoftbE 1AL
public void calc() {
return al.get() + a2.get() + a3.get();
}
}

ﬁLmMM%iﬁ%ﬁﬁﬁﬁm&,ﬁmTAEﬁ&ﬁ%%ﬁH@ﬁ~¢%ﬁ§,%uE
ABIEGIT, {1 Lambda 2k AIMERES 4F 28, RE L, AMEZEMEETEE AR
i P S PR I, A A PR A

LambdaFizX 5 E 2K M

ARt % 0L, BIFE R A2 inant, MASCILMMEREEMMME. AMIRELEFR
Lambda ZiEXHIRES, JFWE S RIESNE, KEDZLOREASE (Rl KLk
B, MERTERE—H) . HIERN TIEHRIFAZX R, 7£IDK 8 /1, Lambda FikzHY
RIS QS L, XN HEEE - MrRREBIZORIAA. MEAXE—/THIE
{19 Java 2§, A HIRAY class SCfF, Fdid 2 mE e k.

A FFIE T A0, nEAIHERE rTREMR B2, FFBIE1E classpath RECHIIFR T. ank
XA R XIS I P isfT——calc() Rk aE—/ F 2 maiss hihar, BB
B 2RI T 5% T, & 1229 7| TXFER FHI2E5.

&12-9: E—A%M¥MQ$¢H TFealc)F5ERIBTE]

SRR e " ARE (R )
[E 2% 267
Lambda #&i55 181

KTFXEHF, A—AER T ENELELE —BE Lt Jl (LIFB&HE) Z
JEFFERY, (HRfEASMBERAES —H. class THFHE RN IRIUH K. #
ERG AR RIFAENS (BRIFRENHENX) . FrLARRLE — kI THE
FmT iRl LA, PR A S5l it 13 SO R e R AR ST AR 2 b BUE S stk . Bl R ROIA
SRR L. REDATERE REFEMIECH, ERAZEXHCRERERENING
W, BTLABHR AT AR Bl Bk, EAKSCHIRMRE T REE LR R ar, RAEHEA
FUEM M BE BT I3 class SO,

PRIE N

1. 4 EAE Lambda kAR 2236 2 R ERE, W% 05 (8 gn i M
kR, RAvERE BT 2R,

2. Lambda FiEXIEEA LAY, BFLAFAFISMED, BI243mEsThxt
PERERCMIR AT, Lambda ZEi5 Mg IE—%.
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1211 imFdiEEa0ERE

Hify Stream PEJtiE Java 8 95—/ i, i H2% 5 Lambda A NECAEH . 71
RE A, A — A MREEEE, BIeleTll @ s e s, I TRnE R T2
B9 3, AV EHA R B A — MR,

iR FA (Lazy Traversal)

Stream {5 — MMERELH & ENBELIUH TIERMI KL, #4001F, A -dkFER
i, HAVEMLARBE - AEFE A R, @ik REmM NS LEmg T
TETAXAE :

public String findSymbol(ArraylList<String> al) {
Optional<String> t = al.stream().
filter(symbol -> symbol.charAt(0)
filter(symbol -> symbol.charAt(1)
filter(symbol -> symbol.charAt(2)
filter(symbol -> symbol.charAt(3)
findFirst();
return t.get();

S

N N

}

R, Akl ewer, MdEIMTELEMETE. RELEEE T, M1
A AN &, SKBUAE R ARG A B L2 A filter() HikEBER B —/NHiik, At
Lhix BLsghs A 4 MZERI.

HKBR T E —RIIEE, filter() ikt 2808t HAEMRE, HEXAE LAM
findfirst() 75k, AEPITEMAVEIRCE, WA EREERFRF A .

AR, findfirst() ZFFTEAIH (A 4 A i8R BIRIALA) e, mABARE
WEATCHE, TRXmEHEMA MRS 3 MBS A s, LAk, %1 Al
Arraylist (AEAR BiF, BbRMELGIGES) IRBIE e, HMKEnE -4+
REARKD A, WRFEEAZE, ERTRENE, HFRFRRERDEERR, S0, B2
Sk, HBHE AR ERN (SGEHos AN EE). B2 MBS T A%
——2xF 58 1 A ug & i ELRR B, ES0RE A FHRE A A, ARBEA
&, EREEIA, JRRZB R R E S S0, A L AL SR T AR
(SR

X2 Z BV ERAERBE, BsZE—-TERG R, RPECERATERILXAE

private <T> ArraylList<T> calcArray(ArraylLisr<T> src, Predicate<T> p) {
ArraylList<T> dst = new ArraylList<>();
for (T s : src) {
if (p.test(s))
dst.add(s);
}

return dst;
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private static long calcEager(ArrayList<String> a1) {
long then = System.currentTimeMillis();
ArraylList<String> a2 = calcArray(al, (String s) -
ArrayList<String> a3 = calcArray(az, (String s) -
ArrayList<String> a4 = calcArray(a3, (String s) -
ArrayList<String> a5 = calcArray(a4, (String s) -
answer = a5.get(0);
long now = System.currentTimeMillis();
return now - then;

s.charAt(0) != 'A');
s.charAt(1) != 'A');
s.charAt(2) != 'A");
s.charAt(3) != 'A');

vV VvV v Vv

}

5 Java SLPR R FRIE R SEIUAREL, X — B ReREEL, HRA ., $—, BEE
G K B lm At ) Arraylist SEfil, 58—, 7ERERSGH A, ~El findfirst() 513 5 —
ANTEE, CEERRATLAME L T . X k& hbrad i i 3888 s ) LR BTl e BN — A T2,
ifis—A M, ERFACEFSSI G Rh, W45 2 R/ ArrayList, — B EI&/E—
B,

A, FEXAGIFH RSB be Fmf Ry B E AT, kAR AH T, BimiE,
M rp FrALBERY ArrayList 17 456 976 S or 3, WA ITCEAE 4 TRIR SR, L%
TR FFHES . sREERSCELM &, 758 F BBBB 2 a7, RACEE T 18 278 A ir#, I BssB
FRATLME IR T o a2 SEIUBTAE A ] B2 L AR SE B P S B, 4 12-10 FoR.

&12-10: L)EﬁLE SREQJ:EB']HTIESD‘I:IS

| . FiBEE (%)
1t %% /FindFirst 0.359
AL /FindFirst 48.706

It 2ot B RS TR AR RIX 2 20 — AR, L iEes A LS L.
HE R B RS, TS ok, R BR A BREe)

AR SRR B RE AL K, T DB AR Ak SR AU MEREAR EE X X AnfuWe? 3 Tax A, FRATIAH
S — T, AT R E] - IRAF IR T 2 A 38 &% anfl TAE, (BRRIIE, anRH—
A IEERACER, VEREA R E AT

public int countSymbols(ArrayList<String> al) {
int count = 0;
t = al.stream().
filter(symbol -> symbol.charAt(Q) != 'A' &&
symbol.charAt(1) != 'A' &&
symbol.charAt(2) != 'A' &&
symbol.charAt(3) != 'A").
forEach(symbol -> count++);
return count;

}
MOt TR, SUHRBCERBIAE, XS ENERT. H—F
REFAETRET5 T AR PR B e, H BRI AR RS

public int countSymbols(ArrayList<String> al) {
int count = 0;
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for (String symbol : al) {
if (symbol.charAt(0) != 'A' &&
symbol.charAt(1) != 'A' &&
symbol.charAt(2) != 'A' 8&&
symbol.charAt(3) != 'A')
count++;
return count;

}
BIEEXRMEOL T, REREZRATSEIA & RELE RS (% 12-11).
®12-11: ER-TTREES—TIENSINEE

L  FrRRE (%)
ZA L ERE 18.0
A R 6.5
HERE /i 6.8

HT R HAY, & 12-11 B3 — AT 65 4 A arpy s RS LB B A FIR IS 0L, Fn
M=V id g8 X Fh B G OUAHEL,  (E — Al 8 &% 0 A FEL Al — i s Fr b2k

PRI NS

L g &% PO SRS UL R A5 AL B, FrLAA IRKHIPEREDL S o

2. BNEEEREACHRRENEARE, — M idiEdlR B — kRt
3. ZA MR ALITH, FILAEWMRSGS AR IEES.

12.12 ING

AFEWFF T Java SE IDK [Y—LE T &tk , JExT Java YERE Y — 2L i0 M T 845, A
BT EEEA RS2, BIElRIE T IDK A S tEaeriEdt, Bi# Java
EA—TNEEABEEMKR, JavaIF R ZERH: ¥ TSEEERNRE, AFE
TR IR LR AR, (EHER RN BB GRILE A KGR, BOAHER,
ConcurrentHashMap BRIN AK/NELE KT ek s Fhnak 2% B4 R 8 A REH- 11347 &4
I2 7% 8

B LB R RS B AR S Tava IOPERBIRIL.EBAHSE : MIRRGRIFESF bR s es, 2
W E A E FINAE, FERIFEAR Java SE Fl Java EE API {0 EEMREE R, 42 TABHH
FFTREASEBUAE, (RetefLAR B RIS EmElE , SCBLReEr it .
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fy SR A

X R 2

RA1: PBHIITRIZSBENTS

B ek AR e B

-server 6 B server T K RIEST, RN XER “HREHE", P59
% AR e PERE A B FE

-client I # fE F client & FF JE Sh i A& Fe B HN “Husgmix”, P59
£ R

-XX:+TieredCompilation {iE F tiered 45 1% & P& 2GS EMRE, R X “ﬂ,ﬁﬁﬁ”, P59
([t 2EHE client 75 & ABHY N AF AT LA TR ARV 4 %8

-XX:ReservedCodeCacheSize=<pMB>

-XX:InitialCodeCacheSize=<pMB>

-XX:CompileThreshold=<n>

-XX:+PrintCompilation

1l server FrEAY
Fetk)

15 JIT 4% 2%
HEAT ARSI
R B 28 ]
T8 JIT 44 1%
7% g D 4y B
Whh 2]
BE B Rk
BT Z ik
Z Ja ¥ i AT
i

£ B & &
JIT 45 1% &% 3t 47
R

AL A R

BUREEERHE IR RIS fF
EART B, RIEAE R XA RE,
i H 55 & Tiered Giikbrat (i A
A0 SRR 7 B2 b AR R A Tl 4 B N
fr, AICAfE A iZbrE, A f
LAH KA

{8 il server ZRiF 2, JAEIX MR
BALALETE £ i 0 8728 2 g i Hh
7, bR e Rk, mRIR{E
FAIAAE Tiered 4wi%, HF—FE N
A A — PP
ANRARVREE A BRI 5L A
fromi, s dgmieds i LIERf
BRENGFAY, AT CAE X A braE gk
&

VAPAED A"
P67

VAR,
P67

“GaiERIE", P68

R iFL ",
P70
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(%)

RAE 7 Ihak - ERBE : EXER
-XX:+CICompilerCount=<pn> VB T 40 i 8% (5 Tiered diFbrEnt, Ak “4iFt”, P13
EHMLREY ZRRIFEREED) UHREET
T4/ IVM KRB L), fetiz
P AT LAV JIT £t s B
RA-2: EEGCHREIINFE
o b R i) E T e ERnE EZER
-XX:+UseSerialGC AR AR AR ESHTARE/T 100 MB Y “Serial hrik Wi
BrR SRR HE %7, P84
-XX:+UseParallel0OldGC I R R SR E £ anROURII P REE A 28 R “Throughput %
PR AR AR &, mirX £E7, P85
K 1a] 7 22 Fe /M) CPU {H REHL
HEARREMN &, FLAEE
{# xRk
-XX:+UseParallelGC 7R ER SRR {# ]l £ &5 UseParallelGC & &5 & “Throughput U
MERRE AR e (5 87, P8sS
i sE
-XX:+UseConcMarkSweepGC (EREEEBRLARITN R IRA 7R 1 CPU B “CMS I £ & 7,
i ] B AR RTLLEfT IR A 2R, RAHE P85S
Rk TR hARR N, HERAEE
280 & SOFR U BV N
B ATLAE FliZbras
-XX: +UseParNewGC R AR GIRE, (£ 15 ConcMarkSweepGC 4r i &5 “CMS W B 287,
EAEREBGHERE &R P85
fia]
-XX:+UseG1GC RS RREERE, R RA R BH CPU R ATLL “Gl Hir K Y %
EANKRREWHARE BT AE8RE, RIVfEHRLL %", P85
. EREELREE KK, RHEIAFLEEK
RN, DAk BHRAEE, L% EE R
JEE U/ M [EZ
RA-3: BRTHBECCEZENEBITE
& - ThEE ERASE EXER
~Xms EHERI AR/ AR EIN WG A/ N R 8 o K
RIS L, ATLA%E /N7, P92
& iZbrak
-Xmx e HERI B KM AR EIA I DA RAI R, ¢ TR R HE Y K
MAmEadAd (&L K), AV, P2
AT CAFI 2 A 8
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-XX:NewSize

-XX:MaxNewSize

-Xmn

-XX:PermSize=N

(H&ERT JIDK 7)

-XX:MaxPermSize=N

(Hi& T IDK 7)

-XX:MetaspaceSize=N

(R AF DK 8)

-XX:MaxMetaspaceSize=N

(HiEH T JDK 8)

-XX:ParallelGCThreads=N

-verbose:gc

ot

SR

[Hp]EaS

REFAERARILGE R

BRI B E

BB A A LA [

KiE

B AARAAE

EEAAREKAE

i ol EEE P NN

BB T I K7 i

15 b W B 25 (8 L Y
SRH

FIRHEAN GC HED

it

A AR g2 T O HE R B 31 ol /s
XA E AT LA K 4y B0 25 7 A
AR EL SR, X AN IRE R
B— A1 BRAE A & R
R T, & NEEA L
P A BRSO R AL
(CMS W28 Al sh, (&
JH CMS B 37 AR AR R/ R
Frfa ). BAHARZE
HIwR /b, A B e /Y
4% £x 18 fn, Full GC 19 %
KRB (RZIFR)

RE £ T IR AR
TP R, wkwT LA FT 4R
MR E

REZ TS R T fif 1 o FH R
SR TR, SR CARETT AR
RLfi% B

REZ S T MR R
R, kT LARESTAH
JRiXE

AR URED R G TR
2%, RelRETS 20 2 iM%,
HWABUANE
AFURI R R GE T KR
%, PRATRETR & M iM%,
HREIAE

AR URAG LA G T R
%, URATRETS 23l Y %
PN NN

/NI AN AT LA PR il 210 7
Bt 5 FAZ2 iRk

R ZG LRSS T 24
IVM, ] LA 24 0/ iZ 2 8
. A% IVM (i A Y e AR
WR, RBfrE—/1LEGE
HREAIPLE L, wERiZE
BHFGEA B HE
GCHEN—A A, B
KEAE, E IR A
Fogad i

Sk 2 M 5 B B

Tezanm

%", P95

RN OB
%" P95

AR DR
¥, P95

“fR 7 i
7, P95

“k ARFNIL A
EIFIEEE", P96

“ok AR FIT A
A", P96

“HkARFIILE
[RIEIE%E", P96

“Ik AT
A A%E", P96
R S-S
P97

“GCTH", PYY
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L e

hEE nin

~EmaR

wsEE

-Xloggc:<path>

-XX:+PrintGC

-XX:+PrintGCDetails

-XX:+PrintGCTimeStamps

-XX:+PrintGCDateStamps

-XX:+PrintReferenceGC

-XX:+UseGCLogFileRotation

-XX:NumberOfGCLogFiles=N

-XX:GCLogFileSize=N

-XX:+UseAdaptiveSizePolicy

-XX:+PrintAdaptiveSizePolicy

-XX:+PrintTenuringDistribution

-XX:InitialSurvivorRatio=N

# GC i B REEN
SRR
JER GC HtkA H &

F & GC W4 A &

b GC HEH R4
B AT EIAH XTI T B
% GC HEH I &
EATEN A 3030 ] &K

TED GCid 2 b 5551 A
x|

¥ & GC A EIEH Dy e
LAY 4 3T 22 )

)& GC H &8
fb, PRATLA(E F iZbnds
EERBELPAHEX
f

FFJE HETERRE, FI
ZhnE A LA E A B0
Wz airEA BB
K7

% & iZbsE K, IVM
SRIEIZEN GC Bir
R R A/

fE GC ARk
/NAEE IR B

£ GC HEHHi xR
PRFFIILE B,

EEHFANPTES
Survivor % A YA/

HEREAE, f£HEFR
Fix el B B AT
AR BT R GC B,
RETEAAAY H S A G
B R AR AR, R
REF EiZbE (GCHE
HIFF4JLF " LA 2 )
REFHF A, BAERELH B
T H S (A

RS R R W W ]
ROFHER, Tl THEE
g8 5t
IR KRR T X F
SIA, FREAFRETLLT
fREN1% GC IR
FERIF B T AR T IR
i, GC HE & HFEKEM
R AL ZE ], FEXFRAEOL T,
VRATRER 2 SR i%ARE
ERIFE BB T A T R 5
i, GC HESHEARD
MEALZE A, EX PO T,
VRl REAY I R ik
TER YT LB T A3
Hith GC H S & THFER B
HEAZE R, X OLUR AT RE
BRI RIZRE

PUE 230 A NakZ2 e T
i, MIRTLASR HliZARaE

i AR T AT AT LA TR
JVM & nfar T/,
Gl W g if, @it iZbrd
fo% =T LA T f## Full GC &
BT E RN R A5 A
i R RS B IR AT
DA & & 7 ER R R R
FrobraE, DA R Anfa i 4 5x
Sepr

e “ % % " (short-lived)
xR 5 % T T B E AL,
VRl R 2275 B AX ME

“GC TH", P9
“GC TH", P99

“GC TH", P99

“GC A", P99

“GC K", P99

“5551 M. &5l
A5 HARSIA,
P165

“GC A", P99

“GC LH", P99

“GC LH”, P99

“HERIRET,
P98

ErATALE
P98

“IEFt B Survivor
Z[[", P126

“3F K Survivor
Z5iEl”, P126
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EREE

EBER

=XX:MinSurvivorRatio=N

-XX:TargetSurvivorRatio=N

-XX:InitialTenuringThreshold=nN

-XX:MaxTenuringThreshold=N

R A A2 o T
[ 3% K F % 1Y) Survivor

b NI

%3 IR fR B 1 25 PR 22 1)
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il Bk GC 318
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“E Tt K Survivor
Z50H", P126
“EF+ K Survivor
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“3=Ft K Survivor
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F%A-4: Throughputi®

BRE

S BIBILATS
e

ESER

-XX:MaxGCPauseMillis=N

-XX:GCTimeRatio=N

-XX: -AggressiveHeap

) Throughput ¥ 4 2§ 1% &
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i % E b Throughput Y
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Throughput Y 4 25 T 5 t Y
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H bk 3 3 AT IR

i H# V£ A Throughput Y 3 2%
AL i 8 — &, Throughput
Wi 45 28 T B0 L A R IA A/
an ST Bk B B Y B bRk
S TR
AHEFEE R iZirE, BN
15 UL A R AT Rl e W 22

“HER/DIY B E
Rz TR R 0 A
#%” . P105

“HE K/NVAY H &
#” . PI105

“AggressiveHeap
Fra&”, P136

Bl JEHIZERAL R TR AR ERERS
ARAME, (R IZARE AT
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ke e ERFR EZRR
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ERAUIFEE KR, RMIZEYRDIE £E7, PIO9
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-XX:+UseCMSInitiatingOccupancyOnly

-XX:ConcGCThreads=N

-XX:+CMSPermGenSweepingEnabled

-XX:CMSInitiatingPermOccupancyFracti-

on=N

-XX:+CMSClassUnloadingEnabled

-XX:+CMSIncrementalMode
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-XX:+CMSIncrementalDutyCycle
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#& {# /il cMSIncrementalMode-
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308 | MiRA



R|/A-6: G1IEBENIBIATE
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RIBIZS B TR %2 Full GC P118
1E
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